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<ULW\NVHW NDQVDLQYlOLVW\YlW \Kl QXRUHPSDQD MD QRSHDPPLQ 1RSHDVWL NDQVDLQYlOLVW\YLHQ
\ULW\VWHQRVXXVRQNDVYDQXWPHUNLWWlYlVWLP\|VVXRPDODLVWHQ\ULW\VWHQNHVNXXGHVVD7lOODLV
WHQQV ,QWHUQDWLRQDOQHZYHQWXUH,19\ULW\VWHQPHUNLW\VHULW\LVHVWL SLHQWHQPDLGHQWDORX
GHOOHRQVXXULMDQLLGHQNDVYXDQWRLV\Vl\NVHQNDQVDLQYlOLVHQ\ULWWlM\\GHQWXWNLPXVVXXQWDXN
VHOOH

7lVVlWXWNLPXNVHVVDNXYDWDDQMDWXRWHWDDQ\PPlUU\VWlQRSHDVWLNDQVDLQYlOLVW\YLVWl\ULW\NVLV
WlWXWNLPXVLOPL|QlVHNlWDUMRWDDQQlNHP\NVLlVLLWlNXLQNDQlLWl\ULW\NVLlYRLGDDQ\PPlUWll
NRQWLQJHQVVLWHRUHHWWLVHQ OlKHVW\PLVWDYDQ NDXWWD 7XWNLPXV NRHWWHOHH ,19NLUMDOOLVXXGHVVD MD
NDQVDLQYlOLVHQ\ULWWlM\\GHQDODOODYDOOLWVHYLDSUHPLVVHMlNHVNLWW\PlOOlVHXUDDYLLQNlVLWWHLVLLQ
NDQVDLQYlOLVW\PLVHQNHKLWW\PLVPDOOLWNDQVDLQYlOLQHQNRNHPXV SURDNWLLYLVXXVUHDNWLLYLVXXV
MD \ULWWlMlPlLQHQ PDUNNLQRLQWL 7XWNLPXNVHVVD DLKHWWD OlKHVW\WllQ NROPHQ HULODLVHQ WXWNL
PXVPHQHWHOPlQWDSDXVWXWNLPXV N\VHO\WXWNLPXV MD NlVLWWHHOOLVHQ WXWNLPXV NDXWWD VHNlQlL
GHQSRKMDOWDVDDWXMDWXORNVLD\KGLVWlPlOOl7XWNLPXVNRRVWXXQHOMlVWlDUWLNNHOLVWD

7XORNVHWRVRLWWDYDWHWWlQRSHDVWLNDQVDLQYlOLVW\YLHQ\ULW\VWHQ\PPlUWlPLQHQMDNDQVDLQYlOL
VHQ\ULWWlM\\GHQWHRULDQNHKLW\VHGHOO\WWllNRQWLQJHQVVLWHRUHHWWLVWD OlKHVW\PLVWDSDD WXWNLPXN
VHHQ7XORNVHWN\VHHQDODLVWDYDWMDNLLVWlYlWPRQHW,19\ULW\NVLlNRVNHYLVWDNHVNHLVLVWlROHW
WDPXNVLVWDMRLGHQYRLGDDQNDWVRDKDLWDQQHHQWXWNLPXNVHQHWHQHPLVWl7XORVWHQYDORVVDQRSHD
NDQVDLQYlOLVW\PLQHQQl\WWl\W\\PRQLWDKRLVHQDLOPL|QlMDNRRVWXYDQ\ULW\NVLVWlMRWNDHURDYDW
WRLVLVWDDQ QLLQ VWUDWHJLVHOOD WDVROOD NXLQ NDQVDLQYlOLVHQ NHKLWW\PLVHQ MD PHQHVW\NVHQ RVDOWD
7XWNLPXNVHQPXNDDQW\\SLOOLVWHQNHKLWW\PLVPDOOLHQVLMDDQQRSHDVWLNDQVDLQYlOLVW\YLHQ\ULW\V
WHQNHKLWW\PLVWlPllULWWlYlWWLODQQHNRKWDLVHWMDNRQWHNVWXDDOLVHWPDOOLWMDWlPlO|\G|VSLWlLVL
RWWDDKXRPLRRQ,19NlVLWWHHQPllULWHOPlVVl,19\ULW\VWHQNHKLWW\PLVWlMDPDUNNLQRLQWLVWUD
WHJLRLWD PllULWWlYLl NRQWLQJHQVVLWHNLM|LWl WXOHH WDUNDVWHOOD WRLPLQWD\PSlULVW|Q RUJDQLVDDWLRQ
MD VHQ \NVLO|LGHQ WDVROOD VHNl QlLGHQ YXRURYDLNXWXNVHQ MD \KWHLVYDLKWHOXQ NDXWWD 7XWNLPXV
NRURVWDDVWUDWHJLVHQ\KWHHQVRSLYXXGHQWlUNH\WWlQRSHDVWLNDQVDLQYlOLVW\YLHQ\ULW\VWHQPHQHV
W\NVHOOH7\|VVlUDNHQQHWWXNRQWLQJHQVVLWHRUHHWWLQHQYLLWHNHK\VWDUMRDDPLHOHQNLLQWRLVLDMDWNR
WXWNLPXVDLKHLWD VHNl XVHLWD MRKWRSllW|NVLl QXRUWHQ MD NDQVDLQYlOLVWHQ \ULW\VWHQ VHNl YDOWLRQ
WXNLRUJDQLVDDWLRLGHQSllW|NVHQWHRQWXHNVL
$VLDVDQDW
8XVL\ULW\VNDQVDLQYlOLVW\PLQHQNDQVDLQYlOLQHQ\ULWWlM\\VVWUDWHJLQHQSllW|N
VHQWHNRNRQWLQJHQVVLWHRULD
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
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,QWHUQDWLRQDOQHZYHQWXUHVDVDPXOWLIDFHWHGSKHQRPHQRQ±7RZDUGVDFRQWLQ
JHQF\DSSURDFKLQLQWHUQDWLRQDOHQWUHSUHQHXUVKLS
$EVWUDFW
)LUPV DUH LQWHUQDWLRQDOL]LQJ HYHU \RXQJHU DQG IDVWHU 7KH SURSRUWLRQ RI HDUO\ LQWHUQD
WLRQDOL]LQJYHQWXUHVDPRQJ)LQQLVKILUPVKDVDOVR LQFUHDVHGVLJQLILFDQWO\ ,QWHUQDWLRQDO
QHZYHQWXUHVDUHUHJDUGHGDVYHU\LPSRUWDQWLQVPDOOFRXQWULHVDQGVXFKILUPVKDYHDOVR
VSDUNHGDUHVHDUFKILHOGODEHOOHGLQWHUQDWLRQDOHQWUHSUHQHXUVKLS,(

7KHSXUSRVHRI WKLV UHVHDUFK LV WRGHYHORSDGHVFULSWLRQDQGXQGHUVWDQGLQJRILQWHUQD
WLRQDOQHZYHQWXUHV,19VDVDUHVHDUFKSKHQRPHQRQDQGWRSURYLGHLQVLJKWVLQWRKRZ
WKHGHYHORSPHQWRIVXFK ILUPVFRXOGEHXQGHUVWRRGE\HPSKDVL]LQJ WKHFRQWLQJHQWQD
WXUHRIWKHSKHQRPHQRQ7KHUHVHDUFKH[DPLQHVWKHSUHYDLOLQJSUHPLVHVLQWKHOLWHUDWXUH
RQ ,19V DQG ,( DQG VR IRFXVHV RQ WKH FRQFHSWV RI LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW
SDWWHUQVLQWHUQDWLRQDOH[SHULHQFHSURDFWLYHQHVVYHUVXVUHDFWLYHQHVVDQGHQWUHSUHQHXULDO
PDUNHWLQJ7KHUHVHDUFKFRPSULVHVIRXUDUWLFOHVDQGDGRSWVDPL[HGPHWKRGDSSURDFKLQ
ZKLFKWKHILQGLQJVRIPXOWLSOHFDVHVWXGLHVDVXUYH\VWXG\DQGDFRQFHSWXDOVWXG\DUH
LQWHJUDWHGWRPHHWWKHUHVHDUFKSXUSRVH

7KLV UHVHDUFKVXJJHVWV WKDW WKHXQGHUVWDQGLQJRI WKHGHYHORSPHQWRI,19VDQGWKHDG
YDQFHPHQWRI,(WKHRU\UHTXLUHVWKDWDFRQWLQJHQF\DSSURDFKLVDGRSWHG%\GHPRQVWUDW
LQJKRZWKH,19SKHQRPHQRQFRPSULVHVILUPVWKDWYDU\DWWKHVWUDWHJLFOHYHORIEHKDY
LRXU DQG LQ WHUPV RI WKHLU LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW DQGSHUIRUPDQFH WKH ILQG
LQJV FRQWUDGLFW PDQ\ RI WKH SUHYDLOLQJ SUHPLVHV WKDW ZHUH LGHQWLILHG WR KDPSHU ,19
UHVHDUFK ,W LV VXJJHVWHG WKDW UDWKHU WKDQ W\SLFDO SDWWHUQV WKH GHYHORSPHQW RI ,19V LV
GHWHUPLQHGE\VLWXDWLRQDORUFRQWH[WXDOSDWWHUQVDILQGLQJVWKDWQHHGVWREHLQFRUSRUDWHG
WRWKHGHILQLWLRQRI,19V7KHUHVHDUFKVXJJHVWVFRQWLQJHQF\IDFWRUVRIFRQVHTXHQFHWR
WKHGHYHORSPHQWRI,19VDQGRIWKHLUPDUNHWLQJVWUDWHJLHV LQWKHLQGLYLGXDORUJDQL]D
WLRQDODQGHQYLURQPHQWDOOHYHO7KHUHVHDUFKDOVRGLVFXVVHVWKHUROHRIVWUDWHJLFILWLQWKH
SHUIRUPDQFHRIWKHVHILUPV7KHLQWHJUDWLYHFRQWLQJHQF\IUDPHZRUNFUHDWHGLQWKHVWXG\
SURYLGHVLQWHUHVWLQJDYHQXHVIRUIXWXUHUHVHDUFKDQGRIIHUVVHYHUDOLPSOLFDWLRQVIRUPDQ
DJHULDODQGSXEOLFSROLF\GHFLVLRQPDNLQJ
.H\ZRUGV
,QWHUQDWLRQDOQHZYHQWXUHERUQJOREDOLQWHUQDWLRQDOHQWUHSUHQHXUVKLSLQWHUQD
WLRQDOL]DWLRQVWUDWHJLFGHFLVLRQPDNLQJFRQWLQJHQF\DSSURDFK

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7KLV UHVHDUFKZRXOG QHYHU H[LVW ZLWKRXW WKH KHOS DQG VXSSRUW RIPDQ\ SHUVRQV
DQGRUJDQL]DWLRQV,DPQRZWU\LQJWRGRP\EHVWWRH[SUHVVP\JUDWLWXGHWRDOORI
\RX7REHJLQZLWK,DPPXFKREOLJHGWRP\VXSHUYLVRU3URIHVVRU-RUPD/DULPR
IRULQYLWLQJPHWRZRUNDWWKHGHSDUWPHQWRI0DUNHWLQJDWWKH8QLYHUVLW\RI9DDVD
DQGIRULQWURGXFLQJWKHDFDGHPLFOLIHWRPH,DPYHU\DSSUHFLDWLYHRI\RXUSHUVLV
WHQFHLQHQFRXUDJLQJPHWRUHWDLQIRFXVRQWKHWKHVLVDQGILQLVKWKLVUHVHDUFKGH
VSLWHPDQ\GHWRXUVDQGGHOD\VDORQJWKHZD\0RVWLPSRUWDQWO\,ZDQWWRVLQFHUH
O\WKDQN\RXIRUVXSSRUWLQJPHWREHFRPHLQGHSHQGHQWDVDUHVHDUFKHU,ZDQWWR
WKDQN-RUPDDOVRIRUFRDXWKRULQJLQWKHDUWLFOH$,ZRXOGDOVROLNHWRH[SUHVVP\
JUDWLWXGHWR3URIHVVRU3HWHU*DEULHOVVRQZKR,FRQVLGHUP\VXSHUYLVRUHVSHFLDOO\
ZLWK UHJDUG WR ODVW WZR \HDUV RI WKLV SURFHVV , DP JUDWHIXO WR 3HWHU IRU DOZD\V 
ILQGLQJWLPHWRGLVFXVVDQGWRUHDGP\WH[WHYHQDW DVKRUW QRWLFH 7KHSHUWLQHQW
TXHVWLRQVDQGYDOXDEOHFRPPHQWVWKDW\RXGHOLYHUHGZLWKDSRVLWLYHDWWLWXGHJDYH
HQHUJ\QHHGHG LQILQLVKLQJWKLVUHVHDUFK,ZRXOGDOVR OLNHWRWKDQN3HWHU IRUFR
DXWKRULQJ LQWKHDUWLFOH' ,JUDWHIXOO\DFNQRZOHGJHDOVRWKHWLPHDQGHIIRUW WKDW
3URIHVVRUV0DUWWL/DDNVRQHQDQG3LUMR/DDNVRQHQGHYRWHGIRUKHOSLQJPHWRXQ
WDQJOH WKH FKDOOHQJHV LQYROYHG LQ LQWHJUDWLQJ WKH UHVHDUFK SLHFHV WRJHWKHU 7KH
PDQ\LQVLJKWIXOGLVFXVVLRQVZLWK0DUWWLHVSHFLDOO\GXULQJWKHODVW\HDUZHUHFULWL
FDOIRUWKLVUHVHDUFKWRUHDFKWKHJRDO)XUWKHUPRUH,ZDQWWRWKDQN(ULLNND3DDYL
ODLQHQ0lQW\PlNL DQG $QHWWH 6|GHUTYLVW ZLWK ZKRP, ZDV JODG WR VKDUH D UH
VHDUFKLQWHUHVWDOUHDG\\HDUVDJRDQGFRRSHUDWHLQDUHVHDUFKSURMHFW2QHIUXLWRI
WKH FRRSHUDWLRQ LV WKH DUWLFOH& DQG ,ZDQW WR WKDQN \RX IRU WKH FRDXWKRUVKLS
%HVLGHV WKDW , KDYH HQMR\HG WKH GLVFXVVLRQVZLWK \RXZKHWKHU LW ZDV DERXW WKH
UHVHDUFKRUOLIHLQJHQHUDODQG,KRSHWKHUHDUHPDQ\PRUHGLVFXVVLRQVWRFRPH
,ZDQW WR H[SUHVVP\ VLQFHUHJUDWLWXGH WR3URIHVVRUV3DYORV'LPLWUDWRVDQG2OOL
.XLYDODLQHQIRU WKHSUHH[DPLQDWLRQRIWKLVUHVHDUFK,ZDVIRUWXQDWHWRKDYHUH
YLHZHUVZLWKVXFKDYDVWH[SHUWLVHLQWKHUHVHDUFKDUHDDQGWKHYDOXDEOHFRPPHQWV
,UHFHLYHGVLJQLILFDQWO\LPSURYHGWKHILQDOYHUVLRQRIWKLVZRUN
'XULQJ WKH\HDUV , KDYHEHHQSULYLOHJHG WR EHSDUWRIPDQ\ LQWHUHVWLQJ UHVHDUFK
SURMHFWVZLWKGLIIHUHQWXQLYHUVLW\SDUWQHUVDQGRUJDQL]DWLRQV7KHVHSURMHFWVKDYH
RIIHUHGPHJUHDWPRPHQWVRIDFDGHPLF WHDPZRUN DQG WKHPHPEHUVDOVR KHOSHG
PHWRLPSURYHP\UHVHDUFK+HQFHEHVLGHV-RUPD$QHWWHDQG(ULLNND,ZDQWWR
WKDQN3URIHVVRUV6|UHQ.RFN1LLQD1XPPHOD DQG6DPL6DDUHQNHWR IRU WKHFR
RSHUDWLRQ DQG FRPPHQWV , UHFHLYHG LQ WKH ,19QHW SURMHFW , DP DOVR REOLJHG WR 
6|UHQIRUWKHFRPPHQWVGXULQJRXUFRRSHUDWLRQLQWKH/,,.(SURMHFW,QDVLPL
ODU YHLQ EHVLGHV3HWHU ,ZDQW WR WKDQN3URIHVVRU0LND*DEULHOVVRQ DQG)DELDQ
6HSXOYHGDIRU WKHFRRSHUDWLRQ LQ WKH/,,72SURMHFWDQGIRU WKHLUYDOXDEOHFRP
PHQWVHVSHFLDOO\WRWKHDUWLFOH'LQWKHWKHVLV7KHSURMHFWWHDPFRQYLQFHGPHWKDW
UHVHDUFKFDQEHIXQDQGHIILFLHQWDQGWKDWKXPRXUGRHVQRWHUDVHDFDGHPLFGHEDWH
7KDQN\RXIRUWKDW
,KDYHJRWWRNQRZQDQGZRUNHGZLWKVHYHUDOSHRSOHRYHUWKH\HDUVDWWKHGHSDUW
PHQWRI0DUNHWLQJDQG,ZDQWWRWKDQN\RXDOOIRUKDYLQJVXFKJUHDWFROOHDJXHV,
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KDYH UHFHLYHG YDOXDEOH FRPPHQWV WR P\ ZRUN LQ RXU LQWHUQDO VHPLQDUV , DP
WKDQNIXO WR $KPDG $UVODQ 6DPXHO $WR 'DG]LH 6DED .KDOLG +XX /H 1JX\HQ 
(WKLRSLD6HJDUR$OL7DKLUDQG$QPDUL9LOMDPDDIRUWKHLQVLJKWVWKDWWKHGLVFXV
VLRQVZLWK\RXKDYHRIIHUHG,ZRXOGSDUWLFXODUO\OLNHWRWKDQN0LQQLH.RQWNDQHQ
IRUWKHSHUWLQHQWFRPPHQWVWRP\ZRUNEXWIRUHPRVWIRUWKHHQHUJ\DQGSRVLWLYH
DWWLWXGHWKDW\RXEULQJ,DPDOVRJODGWRWKDQN6DPL5XPSXQHQIRUWKHYDOXDEOH
FRPPHQWVWRP\ZRUNEXWIRUHPRVWIRUEHLQJDFORVHSHHUZLWKZKRPDWWLPHVWR
ZRQGHU WKH PHDQLQJ RI GRLQJ UHVHDUFK WR VKDUH WKH JRRGPRPHQWV EXW DOVR WKH 
PRPHQWV ZKHQ IHHOLQJ WRWDOO\ IHG XS ZLWK UHVHDUFK $QG PRVW FHUWDLQO\ LW LV
WKDQNVWRRXUFRIIHH³KRXUV´DQGWRWDOO\XQUHODWHGIORZVRIGLVFXVVLRQVRIZKDWHY
HUFRPHV WRPLQG WKDWPDNH UHVHDUFKFKDOOHQJHVEHDUDEOHDQGZRUNGD\VHQMR\D
EOH:KHWKHULW LVIRUHQHUJ\KXPRXUHPSDWK\RUWUXVWWKDWWKH\EULQJ,VLQFHUHO\
ZDQWWRWKDQNDOVR$QX-HQQLLQD+DQQD+HQQD.DULWD.DWDULQD/LQGD0LQQD
0DDULW DQG 0LQQLH IRU WKHLU VXSSRUW , DPJUDWHIXO IRU EHLQJ DEOH WR FRQVLGHU VR 
PDQ\RI\RXPRUHDVDIULHQGWKDQDFROOHDJXH
2EYLRXVO\ WKLV WKHVLVZRXOG QRWKDYHEHHQSRVVLEOHZLWKRXW ILQDQFLDO VXSSRUW ,
DPPXFKREOLJHGWR8QLYHUVLW\RI9DDVDWKH)LQQLVK*UDGXDWH6FKRRORI,QWHUQD
WLRQDO%XVLQHVV WKH 6RXWK2VWURERWKQLD5HJLRQDO)XQG RI WKH )LQQLVK&XOWXUDO
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7DEOH 'HYHORSPHQWRIWKHGHILQLWLRQRILQWHUQDWLRQDOHQWUHSUHQHXUVKLS
7DEOH &DVHVHOHFWLRQFULWHULD
7DEOH 5HVHDUFKVWUDWHJLHVDQGPHWKRGRORJLHVLQWKHDUWLFOHV
7DEOH 5HYLVLWLQJWKHSUHPLVHVLQ,19UHVHDUFKLQOLJKWRIWKHUHVHDUFK
 ILQGLQJV
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,W KDV EHHQ SRLQWHG RXW LQ YDULRXV IRUXPV WKDW ILUPV DUH LQWHUQDWLRQDOL]LQJ HYHU
\RXQJHUDQGIDVWHU,QIDFWILUPVWKDWLQWHUQDWLRQDOL]HHDUO\KDYHDWWUDFWHGLQFUHDV
LQJ LQWHUHVWDPRQJDFDGHPLFV 0F'RXJDOODVZHOODV LQWKHSRSXODUEXVL
QHVVSUHVV0DPLVVLQFHWKHODWHVDQGWKHWUHQGWRZDUGVHDUO\LQWHUQD
WLRQDOL]DWLRQKDVEHHQZLWQHVVHGJOREDOO\LQGLIIHUHQW W\SHVRIHFRQRPLHV.QLJKW
	&DYXVJLO5LDOS5LDOS	.QLJKW7KHSKHQRPHQRQRIHDUO\LQWHU
QDWLRQDOL]DWLRQ KDV EHHQ UHJDUGHG DV HVSHFLDOO\ LPSRUWDQW LQ VPDOO FRXQWULHV
ZKHUH ILUPV DUH VHHQ WR KDYH PDQ\ LQFHQWLYHV DQG SUHVVXUH WR LQWHUQDWLRQDOL]H
VRRQDIWHUHVWDEOLVKPHQW VXFKDV WKHVPDOO VL]HRI WKH KRPHPDUNHW VHH)DQ	
3KDQ/RSH].XQGX	&LUDYHJQD)RUILUPVIURPVXFKFRXQWULHVWKH
NQRZOHGJHRIWKHUHTXLUHPHQWVDQGFKDOOHQJHVRIHDUO\LQWHUQDWLRQDOL]DWLRQDQGRI
WKH VXEVHTXHQW LQWHUQDWLRQDO GHYHORSPHQW EHFRPHV FUXFLDO (YHQ PRUH VR EH
FDXVH HDUO\ LQWHUQDWLRQDOL]LQJ ILUPV DUH OLNHO\ WR IDFH WKH OLDELOLWLHV RI QHZQHVV
VPDOOQHVVDQGIRUHLJQQHVV=DKUDDOORIZKLFKPDNHWKHUHVHDUFKRQWKHLU
GHYHORSPHQWDQHVSHFLDOO\UHOHYDQWWRSLF
,QGHHG WKH SURSRUWLRQRI HDUO\ LQWHUQDWLRQDOL]LQJ YHQWXUHV DPRQJ )LQQLVK ILUPV
KDVLQFUHDVHGVLJQLILFDQWO\:KLOHDFFRUGLQJWRDVXUYH\FRQGXFWHGLQDERXW
 SHU FHQW RI )LQQLVK H[SRUW ILUPV JDLQHG RYHU D TXDUWHU RI WKHLU VDOHV IURP 
DEURDGZLWKLQ WKUHH \HDUV IURPLQFHSWLRQ/DULPR	3XONNLQHQD WKHSHU
FHQWDJHKDGULVHQWRSHUFHQWE\*DEULHOVVRQ*DEULHOVVRQ+DOOElFN	
6HSXOYHGD7KH LQFUHDVHRIHDUO\LQWHUQDWLRQDOL]LQJ ILUPVFDQEHVHHQDVD
SRVLWLYH VLJQ JLYHQ WKDW DV LQ PDQ\ VPDOO FRXQWULHV IRUHLJQ WUDGH LV H[WUHPHO\ 
LPSRUWDQW IRU)LQODQG¶VZHOOEHLQJ DQG WKH IRVWHULQJRIJURZWKHQWUHSUHQHXUVKLS
DQG LQWHUQDWLRQDOL]DWLRQRI ILUPVDUHFHQWUDOREMHFWLYHVRIWKHJRYHUQPHQW¶VHFR
QRPLFSROLF\3URJUDPPHRIWKH)LQQLVK*RYHUQPHQW,QJHQHUDOWKH
VH ILUPVKDYHEHHQDVVRFLDWHGZLWKQRWRQO\HDUO\DQGUDSLGLQWHUQDWLRQDOL]DWLRQ
EXW DOVR KLJK JURZWK DQG FRPSHWLWLYHQHVV $XWLR 6DSLHQ]D 	 $OPHLGD 
5HQQLH7KHLUVLJQLILFDQWFRQWULEXWLRQVWRWKHFUHDWLRQRIQHZMREVDGGLQJ
WR WKH *'3 DQG LPSURYLQJ LQWHUQDWLRQDO WUDGH EDODQFHV PDNHV WKHP YHU\ LP
SRUWDQWWR)LQODQG¶VHFRQRP\
6XFKILUPVDUHLQFUHDVLQJO\EHLQJIRFXVHGRQE\ERWKJRYHUQPHQWVXSSRUWRUJDQL
]DWLRQV DQG SXEOLF DQG SULYDWH ILQDQFLHUV DQG LQYHVWRUV DV GHPRQVWUDWHGE\ WKH
VXSSRUWSURJUDPPHVWDLORUHGIRUZKDWLVWHUPHGWKHERUQJOREDOILUP+RZHYHULI
JRYHUQPHQWRUJDQVDQGLQYHVWRUVDUHWREHDEOHWRUHODWHWRWKHPDSSURSULDWHO\D
PRUHKROLVWLFXQGHUVWDQGLQJRIHDUO\LQWHUQDWLRQDOL]LQJILUPVZLOOEHLPSRUWDQW$V
DQ H[DPSOH WKH IRUPVRI VXSSRUW UHTXLUHG E\ HDUO\ LQWHUQDWLRQDOL]LQJ ILUPV DUH
OLNHO\WREHVLJQLILFDQWO\GLIIHUHQWIURPWKRVHUHTXLUHGE\ILUPVWKDW LQWHUQDWLRQDO
$FWD:DVDHQVLD
L]HODWHUDQGLQDVORZHUPDQQHUHJ%HOO0F1DXJKWRQ<RXQJ	&ULFN
,Q IDFW UHVHDUFK KDV LGHQWLILHG VLJQLILFDQW JDSV DQG GHILFLHQFLHV LQ WKH VXSSRUW
PHFKDQLVPVFXUUHQWO\WDUJHWHGDWWKHVHILUPVLQ)LQODQG6HSXOYHGD*DEULHOVVRQ
*DEULHOVVRQ	+DOOElFN7KLVFHUWDLQO\UHIOHFWVDQLQDGHTXDWHXQGHUVWDQG
LQJRIWKHVHILUPVDQGDQHHGIRUIXUWKHUUHVHDUFK
(DUO\ LQWHUQDWLRQDOL]LQJ ILUPV KDYHPDQ\ QDPHV VXFK DV LQWHUQDWLRQDO QHZ YHQ
WXUHV0F'RXJDOO ERUQJOREDOV 5HQQLH JOREDOVWDUWXSV2YLDWW	
0F'RXJDOOLQIDQWPXOWLQDWLRQDOV/LQGTYLVWDQGLQVWDQWLQWHUQDWLRQ
DOV )LOOLV /LWYDN0F$XOH\ 7KH ULFKQHVVRI WKH WHUPLQRORJ\
DGRSWHGWRUHIHUWRWKLVSKHQRPHQRQFOHDUO\UHIOHFWVLWVLPSRUWDQFH(DUO\LQWHUQD
WLRQDOL]LQJILUPVDUHKHUHDIWHUWHUPHGLQWHUQDWLRQDOQHZYHQWXUHV,19V ,QWKHLU
VHPLQDOZRUNRQWKHVHILUPV2YLDWW DQG0F'RXJDOOGHILQHGDQ,19DV³DEXVL
QHVV RUJDQL]DWLRQ WKDW IURP LQFHSWLRQ VHHNV WR GHULYH VLJQLILFDQW FRPSHWLWLYH
DGYDQWDJHIURPWKHXVHRIUHVRXUFHVDQGWKHVDOHRIRXWSXWVLQPXOWLSOHFRXQWULHV´
7KLVGHILQLWLRQKDVSHUKDSVEHHQPRVWZLGHO\XVHGLQWKHUHVHDUFKRQ
HDUO\ LQWHUQDWLRQDOL]LQJ ILUPVDQG LW LV DOVR DGRSWHG DVDGHILQLWLRQ LQ WKLV WKHVLV
7KHUHDUHVHYHUDODYHQXHVIRUUHVHDUFKHUVWRFRQWULEXWHWRLQWKHXQGHUVWDQGLQJRI
WKHVHILUPV WKLVVWXG\LGHQWLILHVDQGDGGUHVVHVIRXUVXEVWDQWLYHUHVHDUFKJDSVDV
GHWDLOHGLQWKHIROORZLQJVHFWLRQ
 3RVLWLRQLQJWKHVWXG\DQGLGHQWLI\LQJUHVHDUFKJDSV
7KLV VWXG\ VHHNV WR H[DPLQH WKH SKHQRPHQRQ RI HDUO\ LQWHUQDWLRQDOL]DWLRQ DQG
,19VE\ORRNLQJDWWKHSKHQRPHQRQIURPVHOHFWHGYLHZSRLQWVWDNHQDWWKHLQWHU
IDFHEHWZHHQHQWUHSUHQHXUVKLSLQWHUQDWLRQDOEXVLQHVVDQGPDUNHWLQJ5HVHDUFKRQ
HDUO\LQWHUQDWLRQDOL]DWLRQDQG,19VODLGD IRXQGDWLRQIRU WKHHPHUJHQFHRID UH
VHDUFK ILHOG FDOOHG LQWHUQDWLRQDO HQWUHSUHQHXUVKLS ,( -RQHV&RYLHOOR	7DQJ
=DKUD7KH WKHVLV FDQ ILUVW DQG IRUHPRVW EHSRVLWLRQHGDVRQHFRQ
WULEXWLQJWRWKDW ILHOG ,(KDVEHHQGHVFULEHGDVRFFXS\LQJDQLQWHUVHFWLRQRIWKH
HQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVILHOGV'DQD(WHPDG	:ULJKW
0F'RXJDOO	2YLDWW  DQG WKHUHIRUH WKHVH WZR EDFNJURXQG UHVHDUFK ILHOGV
DUH LPSRUWDQW IRXQGDWLRQV RI WKLV VWXG\ DV ZHOO (QWUHSUHQHXUVKLS KDV EHHQ DV
VLJQHGGLIIHUHQWPHDQLQJVDQGUROHVLQWKH,(UHVHDUFKEXWWKUHHFRQFHSWVDSSHDU
LQJ LQHQWUHSUHQHXUVKLS WKHRU\±HQWUHSUHQHXULDORULHQWDWLRQ 0LOOHU&RYLQ
	6OHYLQ/XPSNLQ	'HVVRSSRUWXQLWLHVDQGYDOXHFUHDWLRQ±KDYH
DOOEHHQGLVFXVVHGLQ,(UHVHDUFK7KLVEHFRPHVDSSDUHQWDOVRLQWKHPDQ\GHILQL
WLRQVRI,(ZKLFKGUDZRQWKHVHFRQFHSWVVHH6HFWLRQ)URPWKHLQWHUQDWLRQ
DOEXVLQHVVUHVHDUFKILHOGHVSHFLDOO\WKHLQWHUQDWLRQDOL]DWLRQWKHRULHVKDYHEHHQRI
LQWHUHVWWR,(UHVHDUFKHUV&KHWW\	&DPSEHOO+XQW-RQHVHWDO
 $FWD:DVDHQVLD
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,( UHVHDUFKLVDW DQDVFHQW VWDJHZKLFK LVUHIOHFWHG IRUH[DPSOHE\WKH IDFW WKDW
WKH UHVHDUFK LV SKHQRPHQDOO\ EDVHG DQG WKHUH DUH FRQVWDQWO\QHZ FRQFHSWV HOH
PHQWV DQG LVVXHV DULVLQJ WKDW WKH UHVHDUFKHUV LGHQWLI\LQJ WKHP SRVLW WR EH LP
SRUWDQWIRUWKHGHYHORSPHQWRI,(WKHRU\VHHHJ-RQHVHWDO,WLVHDV\WR
DJUHHZLWKPDQ\UHYLHZVSURYLGHGRYHUWKH\HDUV WKDWWKHUHVHDUFKLQWKHILHOGLV
IUDJPHQWHG DQG LQFRQVLVWHQW DQG LV MXVW WDNLQJ LWV ILUVW VWHSV WR XQLI\ WKH WKHRU\
DQGSDUDGLJPV=DKUD7KHILHOGFDQEHVHHQWRUHVLGHLQZKDW'XPRQWDQG
:LOVRQFDOOWKH³WKHRU\VNHWFK´VWDJHLW LVFKDUDFWHUL]HGE\DYDJXH
FRPSUHKHQVLRQRI³ODZVDQGLQLWLDOFRQGLWLRQVFRQVLGHUHGDVUHOHYDQWDQGLWQHHGV
µILOOLQJRXW¶LQRUGHUWRWXUQLQWRDIXOOIOHGJHGH[SODQDWLRQ>WKHRU\@´DQGWKHZD\
WRGRVRWKH\VXJJHVWLVWKURXJKIXUWKHUHPSLULFDOUHVHDUFK&KDOOHQJHVDUHSRVHG
WR WKHWKHRUHWLFDODQGPHWKRGRORJLFDOFRQYHUJHQFHRIWKH ,( ILHOG E\VXJJHVWLQJ
WKDW ,( UHVHDUFK LV QRWPHUHO\DQ LQWHJUDWLRQRI LQWHUQDWLRQDOEXVLQHVV DQGHQWUH
SUHQHXUVKLSEXW RIPDQ\PRUH ILHOGVVXFKDVVWUDWHJ\ VRFLRORJ\PDUNHWLQJ IL
QDQFHNQRZOHGJHPDQDJHPHQWDQGHFRQRPLFV-RQHVHWDO
/DWHUWKLVFKDSWHUGLVFXVVHVKRZ,19UHVHDUFKLVDVVXPHGWREHQHILW IURPEXLOG
LQJRQWKHPDUNHWLQJUHVHDUFKILHOGLQLWVWKHRU\GHYHORSPHQWEHFDXVHUHVHDUFKHUV
KDYHVRIDUODUJHO\LJQRUHGWKLVDVSHFWVHHILHOGUHYLHZVE\HJ-RQHVHWDO
6W\OHV 	 6H\PRXU  7KH GHILQLWLRQV RI ,( VXFK DV WKRVH SURYLGHG E\
0F'RXJDOO 	2YLDWW   DQG2YLDWW 	0F'RXJDOO D KDYH PDQ\
FRPSRQHQWV WKDW RYHUODS ZLWK WKRVH LQ PDUNHWLQJ UHVHDUFK 6SHFLILFDOO\ YDOXH
FUHDWLRQ PDUNHW RSSRUWXQLW\DQG LQQRYDWLYHQHVV DUH FHQWUDOFRQFHSWVERWK LQ ,(
DQGWKHPDUNHWLQJWUDGLWLRQ7KXVEULQJLQJDPDUNHWLQJDVSHFW WRWKHFRUHRIWKH
DQDO\VLVLVOLNHO\WRVXSSRUWWKHGHYHORSPHQWRI,19DQG,(WKHRU\,QDGGLWLRQWR
WKH HQWUHSUHQHXUVKLSLQWHUQDWLRQDO EXVLQHVV LQWHUIDFH DGRSWLRQ RI WKH HQWUHSUH
QHXUVKLSPDUNHWLQJLQWHUIDFHLQSDUWLFXODULVVHHQDVDIUXLWIXOVWHSLQRUGHUWRDG
YDQFH ,19 DQG ,( UHVHDUFK )LOOLV  7KXV RZLQJ WR WKH PXOWLGLVFLSOLQDU\
QDWXUH RI WKH SKHQRPHQRQ WKH VWXG\GUDZV RQPRUH WKDQ RQH UHVHDUFK DUHD LQ
RUGHU WR GHYHORS WKH XQGHUVWDQGLQJ RI ,19V DQG FRQWULEXWH WR WKH WKHRU\ RI ,( 
7KHVH UHVHDUFK DUHDV DUH LQRUGHU RISUHIHUHQFH LQWHUQDWLRQDO HQWUHSUHQHXUVKLS
LQWHUQDWLRQDO EXVLQHVV HQWUHSUHQHXUVKLS DQG PDUNHWLQJ 7KH SRVLWLRQLQJ RI WKH
VWXG\LVSUHVHQWHGLQ)LJXUH:KLOHGUDZLQJRQWKHVHUHVHDUFKILHOGVWKLVWKHVLV
FRQFHUQV LWVHOI HVSHFLDOO\ ZLWK VWUDWHJLF GHFLVLRQPDNLQJ DQG WDNHV D VWUDWHJLF
DSSURDFKWRHQWUHSUHQHXUVKLS+LWWHWDOPDUNHWLQJ9DUDGDUDMDQDQG
LQWHUQDWLRQDOL]DWLRQ0HOLQ

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)LJXUH 3RVLWLRQLQJRIWKHVWXG\
,QWKHUHVHDUFKRQ,19VFHUWDLQUHVHDUFKJDSVFDQEHLGHQWLILHGE\ORRNLQJDWWKH
VWDQGSRLQWV DQGSUHPLVHVXQGHUO\LQJSUHYLRXV VWXGLHV ,Q WKLV WKHVLV LW LV DUJXHG
WKDW DW WKHVDPHWLPHDVHDUOLHUUHVHDUFKRQ,19VLVYHU\IUDJPHQWHGLQWHUPVRI
DUHDVEHLQJVWXGLHG LW LVDOVR ORDGHGZLWKVRPHSUHVXPSWLRQVH[HUWLQJ LQIOXHQFH
RYHUWKHVHGLIIHUHQWVWXGLHV7KHIXUWKHUGHYHORSPHQWRI,19UHVHDUFKDQGWKHUH
E\RI,(WKHRU\FRXOGEHHQKDQFHGE\FKDOOHQJLQJVXFKSUHYDLOLQJSUHPLVHVDERXW
WKHSKHQRPHQRQRI,19V7KHVHSUHPLVHVDUHGLVFXVVHGQH[W
3UHPLVH,±,19VHYROYHLQDPDQQHUWKDWLVLQFRQVLVWHQWZLWKWKHLQWHUQDWLRQDOL]D
WLRQ SURFHVV WKHRULHV7KH H[WDQW OLWHUDWXUH RQ ,19V VWLOO VXIIHUV IURPD ODFNRI
NQRZOHGJH DERXW KRZ ,19VHYROYH5DWKHU WKDQ WUDFNLQJ WKH HYROXWLRQRI WKHVH
ILUPV WKH PDMRULW\RI WKH ,19 UHVHDUFK KDV IRFXVHG RQ WKH IRXQGLQJ DQG HDUO\
SKDVHGHYHORSPHQWRI,19V=DKUD:LWKWKHH[FHSWLRQRIDIHZSDUWLDOO\
GHYLDQWYLHZV&KHWW\	&DPSEHOO+XQWWKLVKDVWULJJHUHGDODWHQWFRQVHQ
VXVWKDW ,19VIROORZDQLQWHUQDWLRQDOL]DWLRQSDWKWKDWGRHVQRWDFFRUGEXWUDWKHU
FRQWUDVWVZLWKVWHSZLVHSDWWHUQDQGSURFHVVWKHRULHVRILQWHUQDWLRQDOL]DWLRQ,QWKH
OLWHUDWXUHWZRVXFKWKHRULHVODEHOOHGWKHWUDGLWLRQDOPRGHOVRILQWHUQDWLRQDOL]DWLRQ
KDYHVRIDUGRPLQDWHGWKH8SSVDODPRGHO-RKDQVRQ	9DKOQH-RKDQVRQ	
:LHGHUVKHLP3DXO  DQG WKH ,QQRYDWLRQ PRGHO &DYXVJLO  +RZHYHU
WKH ,19 OLWHUDWXUH KDV PRVWO\ FRPSDUHG DQG FRQWUDVWHG HDUO\ LQWHUQDWLRQDOL]LQJ
ILUPVZLWKWKH8SSVDODPRGHO&KHWW\	&DPSEHOO+XQW 7KHVH VRFDOOHG
WUDGLWLRQDO WKHRULHV DVVXPH D JUDGXDO GHYHORSPHQW SDWK WKDW HYROYHV LQ VWDJHV
ERWK LQ WHUPV RI WKH FRPPLWPHQW RI UHVRXUFHV WR WKH RSHUDWLRQV DEURDG DQG LQ
WHUPVRIIRUHLJQPDUNHWVHOHFWLRQ7KHUHVHDUFKHUVIRFXVLQJRQHDUO\LQWHUQDWLRQDO
 $FWD:DVDHQVLD
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L]LQJ ILUPVGHVFULEH,19VLQDPDQQHUZKLFKHPSKDVL]HVUDGLFDO UDWKHU WKDQLQ
FUHPHQWDOLQWHUQDWLRQDOL]DWLRQ,QWKHVHGHVFULSWLRQVWKHVWDJHVDUHDEVHQW
$FFRUGLQJWRLQWHUQDWLRQDOL]DWLRQSURFHVVWKHRULHVVXFKDVWKH8SSVDODPRGHOWKH
VWHSZLVH SDWWHUQ LV VSHFLILFDOO\ UHODWHG WR DFFXPXODWLRQ RI NQRZOHGJH WKURXJK
SUHYLRXVH[SHULHQFH ,QWHUQDWLRQDOL]DWLRQ LQFUHDVHVNQRZOHGJH WKURXJKH[SHULHQ
WLDO OHDUQLQJDIIHFWLQJ WKHVXEVHTXHQW LQYROYHPHQWGHFLVLRQV LQ LQWHUQDWLRQDORS
HUDWLRQV -RKDQVRQ 	9DKOQH :KLOH PDQ\ VWXGLHV RI ,19V FULWLFL]H WKH
H[WDQWLQWHUQDWLRQDOL]DWLRQWKHRULHVIRUIDLOLQJWRH[SODLQ,19VHJ.QLJKW	&D
YXVJLO 0F'RXJDOO 6KDQH	2YLDWW 0RHQ	6HUYDLV  XQGHU
VWDQGLQJWKHUROHRILQWHUQDWLRQDOH[SHULHQFHLQ,19VZRXOGJLYHPRUHDUJXPHQWV
±RUFRXQWHUDUJXPHQWV±IRUWKHVHFULWLFLVPV0DGVHQ	6HUYDLVDVZHOODV
VKHGOLJKWRQWKHWKHRUHWLFDOIRXQGDWLRQVDQGIXWXUHGHYHORSPHQWRI,(ILHOG7KLV
LVLQOLQHZLWKWKHFLWDWLRQEHORZ,QDPRUHUHFHQWUHYLHZRI,19VUHVHDUFKHVSH
FLDOO\WKHQHHGWRXQGHUVWDQGIXUWKHUWKHUROHRIHQWUHSUHQHXUDQGWRSPDQDJHPHQW
H[SHULHQFHLQWKHGHYHORSPHQWRI,19VZDVHPSKDVL]HG=DKUD
,IHQWUHSUHQHXUVJHQHUDOO\KDYHPRUHIRUHLJQPDUNHWH[SHULHQFHWKDQLQHDU
OLHU SHULRGV RI KLVWRU\ DV VRPH VFKRODUV EHOLHYH +HGOXQG .YDHUQHODQG
DQGLILQFUHDVHGH[SHULHQFHLVWKHSUHGRPLQDQWH[SODQDWLRQRIDFFHO
HUDWHGPRYHVLQWR IRUHLJQPDUNHWV WKH8SSVDODPRGHO LVUHLQIRUFHG ,I WKH
EDVLVRIH[SODQDWLRQLVRWKHUZLVHWKHQHHGIRUQHZIRUPXODWLRQVRILQWHUQD
WLRQDOSURFHVVWKHRU\LVUHLQIRUFHG2YLDWW	0F'RXJDOO
3UHPLVH,,±,19VDUHDGLVWLQFWJURXSRIILUPVWKDWVKDUHDQLQWHUQDWLRQDOL]DWLRQ
SDWWHUQGHSLFWHGE\UDSLGSDUDOOHOHQWULHVLQWRPXOWLSOHFRXQWULHVIURPLQFHSWLRQ
7KH IDFW WKDW WKH HDUO\ IRFXV RI ,19 UHVHDUFKZDV FULWLFLVPRIH[LVWLQJ LQWHUQD
WLRQDOL]DWLRQWKHRULHVKDVDOVRSURPSWHGUHVHDUFKHUVWRIRUPWKHLUFRPSUHKHQVLRQ
RI,19VHVSHFLDOO\LQWHUPVRIWKHFRQVLVWHQF\DVRSSRVHGWRWKHYDULHW\LQWKHP
5HVHDUFKHUV KDYH WHQGHG WR ORRN IRUSRZHU DQG WR VWUHQJWKHQ WKH DUJXPHQWV IRU
WKHLU FULWLTXHVRIH[LVWLQJ LQWHUQDWLRQDOL]DWLRQSURFHVV WKHRULHV E\GHPRQVWUDWLQJ
,19VDVD JURXSRI ILUPVGLVWLQFWLYH IURPWUDGLWLRQDOO\ LQWHUQDWLRQDOL]LQJ ODUJHU
DQGPDWXUHILUPVDVZHOODVIURPGRPHVWLFILUPVHJ0F'RXJDOO0RHQ	
6HUYDLV7KLVKDVVSXUUHGWKHHPSKDVLVWKDW,19VVKDUHDQLQWHUQDWLRQDOL]D
WLRQSDWKWKDWLVLGHQWLILDEOHE\HDUO\HQWU\DQGWKHUDSLGLW\RIWKHLQWHUQDWLRQDOL]D
WLRQ ,QGHHG WKH ERG\RINQRZOHGJHRQ WKHGLIIHUHQFHV EHWZHHQ,19VDQG WKHLU
PRUHWUDGLWLRQDOFRXQWHUSDUWVLVGRFXPHQWHGHPSLULFDOO\UDWKHUZHOO$W WKHVDPH
WLPHUHVHDUFKHUVKDYHODUJHO\LJQRUHGWRVWXG\WKHLQWHUQDWLRQDOL]DWLRQSDWKVDQWH
FHGHQWV FKDUDFWHULVWLFV RU VWUDWHJLHV ZLWKLQ GLIIHUHQW W\SHV RI ,19V 7KLV LV VXU
SULVLQJ VLQFH WKH VHPLQDOZRUN LQ WKLV ILHOG 2YLDWW 	0F'RXJDOO GLVWLQ
JXLVKHVIRXU,19W\SHV7KLVJDSLQWKHOLWHUDWXUHLVDOVRYHU\FOHDUO\SUHVHQWHGLQ
WKHIROORZLQJTXRWH
$FWD:DVDHQVLD
:KLOH FRQVLGHUDEOH DWWHQWLRQ KDV EHHQ JLYHQ WR RWKHU SDUWV RI 2YLDWW DQG
0F'RXJDOO¶VDUJXPHQWVOHVVDWWHQWLRQKDVEHHQGHYRWHGWRWKHIRXU
,19W\SHVWKH\LGHQWLILHG7KXVZHGRQRWNQRZDJUHDWGHDODERXWWKHSUHY
DOHQFHRI ,19VXQGHU GLIIHUHQWFRPELQDWLRQVRI LQGXVWU\PDUNHW ILUPDQG
HQWUHSUHQHXUUHODWHGFRQGLWLRQV.QRZLQJWKHSUHYDOHQFHRIWKHVHILUPVFDQ
EHXVHIXO LQSUHGLFWLQJZKLFK W\SHVRI ,19DUHFUHDWHGXQGHUZKLFKFRQGL
WLRQVDQGLQWUDFNLQJWKHFKDQJHVWKDWRFFXULQ,19VRYHUWLPHZKLFKRIIHUV
D IRXQGDWLRQ IRU XQGHUVWDQGLQJ WKH GLIIHUHQFHV LQ WKHLU ILQDQFLDO SHUIRU
PDQFH7KLVLVDJDSLQWKHOLWHUDWXUHLQWKLVDUHDRQHWKDWUHTXLUHVIXUWKHU
UHVHDUFK=DKUD
5HODWHGWRWKHDERYHWKHUHVHDUFKRQHDUO\LQWHUQDWLRQDOL]LQJILUPVKDVDOVREHHQ
LPEDODQFHGLQDQRWKHUZD\,QERWKWKHRUHWLFDODQGHPSLULFDOVWXGLHVWKHIRFXVLV
VRPHZKDW ELDVHG WRZDUGVILUPVUHVHPEOLQJ WKHJOREDO VWDUWXS W\SHRI,19V LQ
WURGXFHG E\2YLDWW DQG 0F'RXJDOO  DQG HYHQ PRUH SUHYDOHQW LV WKH UH
VHDUFK RQ WKH ERUQ JOREDOV -RQHV HW DO 5HVHDUFK SLHFHV FDWHJRUL]HG DV
VWXGLHV RI ,19VDUH ± LQ WHUPV RI WKH HPSLULFDO GDWD WKDW KDV EHHQ XVHG ± RIWHQ 
DFWXDOO\LQYHVWLJDWLRQVRIJOREDOVWDUWXSV&RYLHOOR7KHUHLVRQO\DOLPLWHG
FROOHFWLRQRIVWXGLHVWKDW H[SOLFLWO\IRFXVRQGLIIHUHQWW\SHVRI,19V7KXV ZKDW
WKHUHVHDUFKHUVGRQRW\HWNQRZZHOOLVWKHYDULHW\LQWKHVHILUPV
)LUVWPDQ\YHQWXUHW\SHVDUHUHOHYDQWLQ,(6WDUWLQJZLWKWKH,19FRQFHSW
ZHUHLWHUDWHWKDWLWLVLPSRUWDQWWRUHFRJQL]HWKDWWKHJOREDOVWDUWXSLVRQO\
RQHIRUPRI,19DQGWKH,19LVQRWQHFHVVDULO\D%*>ERUQJOREDO@$¿UVW
VWHSPLJKWEH>@ WRGHYHORSDULFKHU W\SRORJ\DQGXQGHUVWDQGLQJRIYHQ
WXUHW\SHV-RQHV&RYLHOOR	7DQJ
3UHPLVH,,,±,19VFDQEHGHVFULEHGDQGXQGHUVWRRGE\WKHHQWUHSUHQHXULDOQD
WXUH RI GHFLVLRQPDNLQJ DQG VWUDWHJLF DSSURDFKHV $QRWKHU SUHYDLOLQJ DVVXPS
WLRQRUUDWKHUDVWDUWLQJSRLQWLQWKH,19UHVHDUFKLVWKHDSSURDFKLQZKLFKWKHLU
LPSOLFLW DQG H[SOLFLW FKDUDFWHULVWLFV WKHLU DFWLRQV DQG DFWLYLWLHV DUHGHVFULEHG DV
HQWUHSUHQHXULDO =DKUD  .QLJKW 	 &DYXVJLO  7KLV LV PRVW FOHDUO\
GHPRQVWUDWHGE\ WKH IDFW WKDW LQWHUQDWLRQDO HQWUHSUHQHXUVKLSZKLFK LV JHQHUDOO\
WKRXJKWRIDVWKHWKHRUHWLFDOKRPHRI,19VKDVE\GHILQLWLRQEHHQFRQFHSWXDOL]HG
DV³DFRPELQDWLRQRILQQRYDWLYHSURDFWLYHDQGULVNVHHNLQJEHKDYLRUWKDWFURVVHV
QDWLRQDOERUGHUVDQGLV LQWHQGHGWRFUHDWHYDOXHLQRUJDQL]DWLRQV´0F'RXJDOO	
2YLDWW$OWKRXJKWKLVGHILQLWLRQJRHVEH\RQG,19VUHVHDUFKHUVKDYH
RIWHQDSSOLHGLWZKHQUHVHDUFKLQJ,19VDQGDGRSWVXFKTXDOLWLHVDVJLYHQIHDWXUHV
IRU ,19V7KH,19VDUHHVSHFLDOO\GHVFULEHGDV SURDFWLYH 2YLDWW	0F'RXJDOO
0RHQ	6HUYDLV ,QSUHYLRXVUHVHDUFKDOVR LQQRYDWLYHQHVVKDVEHHQ
DUJXHGDVDFHQWUDOFKDUDFWHULVWLFRIRUSUHUHTXLVLWHIRU,19V.QLJKW	&DYXVJLO
1HYHUWKHOHVVWKHDVVXPSWLRQWKDW,19VDUHRURXJKWWREHHQWUHSUHQHXULDO
GHVHUYHV IXUWKHU MXVWLILFDWLRQDQGHYLGHQFH LIRQH LV WREXLOGDKROLVWLFSLFWXUHRI
WKHSKHQRPHQRQ7KHUROHRIHQWUHSUHQHXUVKLS LQ WKHVXEVHTXHQWGHYHORSPHQWRI
 $FWD:DVDHQVLD
 
,19VDIWHUWKHLUHDUO\LQWHUQDWLRQDOL]DWLRQHQGHDYRXUVLVQRW\HWXQGHUVWRRG)XU
WKHUPRUH WKH HQWUHSUHQHXULDO IHDWXUHV PLJKW UXQ FRXQWHU WR WKH SURSRVLWLRQV RI
LQWHUQDWLRQDOL]DWLRQ WKHRULHV DQG WKXV FKDOOHQJH WKH LQWHJUDWLRQ RI WKHVH WZR DS
SURDFKHVHQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVWRWKH,(WKHRU\
3UHPLVH,9±7KHGHYHORSPHQWRI,19VLVDSURGXFWDQGWHFKQRORJ\FHQWUHGSUR
FHVVZKHUHWKHJURZWKDQGSHUIRUPDQFHLVFRQGLWLRQDORQLQQRYDWLYHSURGXFWVDQG
WHFKQRORJLHV7KHKLJKWHFKRUWHFKQRORJ\LQWHQVLYHILHOGVKDYHEHHQGHVFULEHGDV
KDYLQJ D FRUH UROH LQ LQLWLDWLQJ WKH WUHQG WRZDUGV HDUO\ LQWHUQDWLRQDOL]DWLRQ DQG
WKH\DUHUHJDUGHGDVHVSHFLDOO\IHUWLOHJURXQGIRU,19V0DLQHOD3HUQX	3XKDN
ND  $FFRUGLQJ WR OLWHUDWXUH ,19V DUH FKDUDFWHUL]HG E\ WHFKQRORJ\
LQWHQVLYH KLJKO\ VSHFLDOL]HG DQG LQQRYDWLYH SURGXFWV &KHWW\	&DPSEHOO+XQW
DQGH[SOLFLWO\DVILUPVWKDWUHO\RQ³FXWWLQJHGJHWHFKQRORJ\ZLWKWKHGH
YHORSPHQWRIXQLTXHSURGXFWRUSURFHVV LQQRYDWLRQV´.QLJKW	&DYXVJLO
7KLVQRWLRQVXJJHVWVWKDW,19VKDYHEHHQFRQVLGHUHGE\SUHYLRXVUHVHDUFKD
SURGXFWRUWHFKQRORJ\GULYHQSKHQRPHQRQHVSHFLDOO\VRVLQFHUHVHDUFKKDVIUH
TXHQWO\ GHVFULEHG SURGXFW DQG WHFKQRORJ\ LQQRYDWLRQV DV SUHFRQGLWLRQV LQ WKH
HPHUJHQFH GHYHORSPHQW DQG SHUIRUPDQFH RI ,19V .LP HW DO  )XUWKHU
PRUHZKLOHWKHGLVFXVVLRQRILQQRYDWLYHQHVVLQ,19VDQGRIWKHHPSLULFDOVWXGLHV
LQSDUWLFXODUKDYHSULPDULO\UHIHUUHGWRWKHVHWZRHOHPHQWVHJ.LPHWDO
.QLJKW	&DYXVJLO*DVVPDQQ	.HXSSRWKHUDVSHFWVRIKRZ,19V
LQQRYDWHDQGFUHDWHYDOXHLQPDUNHWLQJKDYHEHHQODUJHO\LJQRUHG$VDQH[DPSOH
DOWKRXJKORZWHFKQRORJ\LQGXVWULHVKDYHEHHQVWXGLHGZLWKLQWKH,19DQG,( OLW
HUDWXUH HJ0F$XOH\ WKH LVVXH RIKRZ WKHVH ILUPV FUHDWHYDOXH WKURXJK
URXWHVRWKHU WKDQ WHFKQRORJ\KDV EHHQZLGHO\ QHJOHFWHG 7KH DSSURDFK WDNHQ LQ
WKHH[WDQWUHVHDUFKLVZDQWLQJ
,QVXPPDU\WKHUHFOHDUO\H[LVWVDUHVHDUFKJDSLQ,19UHVHDUFKZKLFKLVUHIOHFWHG
E\WKHDERYHPHQWLRQHGSUHPLVHVWKDWKDYHWHQGHGWRJXLGHPXFKRIWKHUHVHDUFK
FRQGXFWHGVRIDU,WLVH[SHFWHGWKDWWKHH[WDQWUHVHDUFKZRXOGEHQHILWIURPH[SRV
LQJWKHVHSUHPLVHVWRGLIIHUHQWYLHZSRLQWVDQGFRQWH[WV7KHUHVHDUFKVKRXOGHV
SHFLDOO\H[DPLQHKRZ WKHSUHPLVHVKROGZKHQ WKH\DUHDSSURDFKHGE\EULQJLQJ
LQWRTXHVWLRQWKHFRQVLVWHQF\YHUVXVYDULHW\VWDELOLW\YHUVXVG\QDPLVPDQGJHQ
HUDOLW\YHUVXVFRQWH[WXDOLW\RIWKHSKHQRPHQRQ([DPLQDWLRQRIFRQVLVWHQF\YHU
VXVYDULHW\RIWKHSKHQRPHQRQLVH[SHFWHGWRXQYHLOWKHSRVVLEOHGLIIHUHQFHVEH
WZHHQWKHLQWHUQDWLRQDOL]DWLRQSDWWHUQVGHFLVLRQPDNLQJDQGVWUDWHJLFDSSURDFKHV
LQ,19VDQGWRRIIHUDPRUHPXOWLIDFHWHGSLFWXUHRIWKHSKHQRPHQRQ7KHVWDELOLW\
YHUVXV G\QDPLVP DVSHFW KHOSV WR UHYHDOZKDW W\SH RI FKDQJHV RFFXU GXULQJ WKH
JURZWKRIGLIIHUHQWW\SHVRI,19VDQGKHQFHUHVSRQGVWRH[WDQWUHVHDUFK¶VFDOOIRU
WKHNQRZOHGJHDERXWKRZ,19VGHYHORSLQWKHORQJHUUXQ7KHH[DPLQDWLRQRIWKH
JHQHUDOL]DWLRQ YHUVXV FRQWH[WXDOL]DWLRQ DVSHFWV LV QHHGHG WR DQDO\VH WKH GLIIHU
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HQFHV IXUWKHU DQG WR XQGHUVWDQG WKH LQIOXHQFH PHFKDQLVPV EHKLQG WKHVH GLIIHU
HQFHV DQG FKDQJHV LQ WKH LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW SDWWHUQV GHFLVLRQ
PDNLQJ DQG VWUDWHJLF DSSURDFKHV RI ,19V 7KHVH WKUHH DVSHFWV IRUHJURXQG WKH
PDQLIROGDQGFRPSOH[QDWXUHRIWKHSKHQRPHQRQ WKHUHE\EULQJLQJLQWRTXHVWLRQ
WKHSRVVLEOH UROH RIFRQWLQJHQF\ RU FRDOLJQPHQW WKHRULHV 9HQNDWUDPDQ
ZKLFKSRVLWDPDWFKEHWZHHQDFHUWDLQVHWRIWKHRUHWLFDOGLPHQVLRQVDVFULWLFDOWR
WKHLU XQGHUVWDQGLQJ DVVXPLQJ IRU H[DPSOH WKDW WKH QDWXUH DQG GHYHORSPHQW RI
RUJDQL]DWLRQVLVOLNHO\WREHVLWXDWLRQVSHFLILFRUFRQWLQJHQWRQWKHFRQWH[WXDOIDF
WRUV7KHFRQWLQJHQF\SHUVSHFWLYH KDVUDUHO\EHHQDGRSWHG LQ VWXGLHVRIWKH ,19
SKHQRPHQRQ.HXSS	*DVVPDQ
 7KHSXUSRVHDQGUHVHDUFKTXHVWLRQVRIWKHVWXG\
0RWLYDWHG E\ WKH UHVHDUFK JDSV GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ WKH FXUUHQW
VWXG\ZDV FRPPHQFHG WR LGHQWLI\ZKDW FRQVWLWXWHVDQ LQWHUQDWLRQDO QHZ YHQWXUH
,19 KRZ VXFK ILUPV GHYHORS DQGZKDW LV WKH EHKDYLRXU DQG GHFLVLRQPDNLQJ
LQWULQVLF WR WKHLU GHYHORSPHQW 7KH RYHUDOO SXUSRVH RI WKH VWXG\ LV WR GHYHORS D
GHVFULSWLRQDQGXQGHUVWDQGLQJRI LQWHUQDWLRQDOQHZYHQWXUHVDVD UHVHDUFKSKH
QRPHQRQDQGWRSURYLGHLQVLJKWVLQWRKRZWKHGHYHORSPHQWRIVXFKILUPVFRXOGEH
XQGHUVWRRGE\HPSKDVL]LQJWKHFRQWLQJHQWQDWXUHRI WKHSKHQRPHQRQ7KHZRUN
DSSURDFKHVWKDWSXUSRVHE\ZD\RIIRXUUHVHDUFKTXHVWLRQVWKDWUHSUHVHQWGLIIHUHQW
SHUVSHFWLYHVVHOHFWHGIRUH[DPLQDWLRQRQWKHEDVLVRIWKHUHVHDUFKJDSVLGHQWLILHG
7KHVHSHUVSHFWLYHVDUHH[SHFWHGWRVKHGOLJKWRQWKHSRVVLEOHFRQWLQJHQFLHVLQWKH
GHYHORSPHQWDQGEHKDYLRXURI,19VDQGWKHUHE\WRVWLPXODWHWKHRU\GHYHORSPHQW
LQWKHDUHDRILQWHUQDWLRQDOHQWUHSUHQHXUVKLS
L :KDW DUH WKH LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW SDWWHUQV WKDW DUH GLV
WLQFWLYHWR,19VDQGVHUYHWKHLULGHQWLILFDWLRQ"
LL +RZGRHVLQWHUQDWLRQDOH[SHULHQFHUHODWHWRWKHLQWHUQDWLRQDOL]DWLRQ
GHYHORSPHQWRI,19V"
LLL +RZDUHSURDFWLYHQHVVDQGUHDFWLYHQHVVDVVRFLDWHGZLWKWKHLQWHUQD
WLRQDOL]DWLRQGHYHORSPHQWDQGVWUDWHJLFGHFLVLRQPDNLQJRI,19V"
LY +RZGRHVHQWUHSUHQHXULDOPDUNHWLQJDVDVWUDWHJLFDSSURDFKUHODWHWR
WKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19V"

 $FWD:DVDHQVLD
 
7KHVWXG\PHHWVLWV RYHUDOO SXUSRVHWKURXJKDIRXUDUWLFOHVZKLFKFRPSULVHWKH
FRUHDQGPDLQERG\RIWKHWKHVLVDQGZKLFKHDFKDLPWRDQVZHURQHRUPRUHRI
WKHDERYHUHVHDUFKTXHVWLRQVELQWHJUDWLRQRIWKHILQGLQJVRIWKHDUWLFOHVWRIRUP
DULFKGHVFULSWLRQDQGKROLVWLFXQGHUVWDQGLQJRIWKHSKHQRPHQRQDQG F HYDOXD
WLRQRI WKHYDOXHRI WKHFRQWLQJHQF\DSSURDFKWR WKHXQGHUVWDQGLQJRI WKHGHYHO
RSPHQWRI,19VDQG WRDGYDQFLQJ WKH,( WKHRU\RQWKHEDVLVRIWKH ILQGLQJVDQG
WKHLU LQWHJUDWLRQ 7KLV UHVHDUFK SURFHVV LV H[SHFWHG WR FRQWULEXWH WR WKH RYHUDOO
SXUSRVHRIWKHVWXG\VHH7DEOH
7DEOH &RPSRVLWLRQRIWKHWKHVLV
 $UWLFOH$ $UWLFOH% $UWLFOH& $UWLFOH' &RQFOXVLRQ
SDUW&K
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,( ,QWHUQDWLRQDOHQWUHSUHQHXUVKLS,% ,QWHUQDWLRQDO%XVLQHVV( (QWUHSUHQHXUVKLS0 0DUNHWLQJ

7KHSUHGRPLQDQWIRFXVRIDUWLFOH$LVWRDQVZHUWKHILUVWUHVHDUFKTXHVWLRQDQGVHW
WKHJURXQGIRUWKHDQDO\VLVRIWKHSKHQRPHQRQRI,19V%\SURYLGLQJDGHVFULS
WLRQRIWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRIGLIIHUHQWW\SHVRI,19VDQGLOOXV
WUDWLQJ WKHUDWLRQDOH EHKLQG WKHGLIIHUHQFHV WKHDUWLFOHSURYLGHVDQ LQLWLDO LQVLJKW
LQWRWKHODWHUUHVHDUFKTXHVWLRQVDQGVRIXQFWLRQVDVDVWHSSLQJVWRQHIRUWKHDQDO
\VLVRIWKHVHFRQGWKLUGDQGIRXUWKUHVHDUFKTXHVWLRQVLQWKHVXEVHTXHQWDUWLFOHV
$UWLFOH$LVEDVHGRQDPXOWLSOHFDVHVWXG\RI,19VEDVHGLQ)LQODQG7KHVHFRQG
UHVHDUFK TXHVWLRQ LV FHQWUDO WR DUWLFOH %ZKHUH ERWK D VXUYH\ VWXG\ RI )LQQLVK
ILUPV RSHUDWLQJ LQWHUQDWLRQDOO\ DQG D PXOWLSOH FDVH VWXG\ RI WKH VDPH )LQQLVK
$FWD:DVDHQVLD
EDVHG,19VDVLQDUWLFOH$DUHDQDO\VHG7KHIRFXVLQDUWLFOH%LVRQWKHLQWHUQD
WLRQDOH[SHULHQFHDVDFKDUDFWHULVWLFRI,19GHFLVLRQPDNHUVDQGWKHPDQDJHPHQW
WHDP5HXEHU	)LVKHU5HLG$UWLFOHV$DQG%SURYLGHDQH[DPLQD
WLRQRISUHPLVH,DQG,,LGHQWLILHGLQWKHSUHYLRXVVHFWLRQ
)RFXVLQJRQWKHSURDFWLYHQHVVDQGUHDFWLYHQHVVDVSHFWVLQWKHLQWHUQDWLRQDOL]DWLRQ
GHYHORSPHQWDQG LQWHUQDWLRQDOHQWUHSUHQHXUVKLSRI,19VRQWKHRQHKDQGDUWLFOH
&DVZHOODVRQWKHHQWUHSUHQHXULDODSSURDFKWRPDUNHWLQJVWUDWHJLHVLQ,19VRQ
WKHRWKHUDUWLFOH'SURYLGHVDQH[DPLQDWLRQRISUHPLVH,,, UHJDUGLQJWKHHQWUH
SUHQHXULDO QDWXUH RI WKH LQWHUQDWLRQDOL]DWLRQ DQG VWUDWHJLF GHFLVLRQPDNLQJ RI
,19V7RDQVZHUWKHWKLUGUHVHDUFKTXHVWLRQDUWLFOH&WDNHVDYLHZSRLQWRQSURDF
WLYHQHVV DQG UHDFWLYHQHVV 3URDFWLYHQHVV LV RQH RI WKH NH\ HOHPHQWV DVVRFLDWHG
ZLWKHQWUHSUHQHXULDOVWUDWHJLHVZKHUHDVUHDFWLYHQHVVKDVWUDGLWLRQDOO\EHHQYLHZHG
DV D QRQHQWUHSUHQHXULDO EHKDYLRXU 0LOOHU &RYLQ	6OHYLQ  VR WKH
WZRFRQFHSWVDUHDSWZKHQH[DPLQLQJSUHPLVH,,,7KH\DUHFRQVLGHUHGDZRUWK\
IRFXV DOVR EHFDXVH RI WKH UHVHDUFK JDS RQ WKH WZR FRQFHSWV LQ H[WDQW ,19 UH
VHDUFK )XUWKHUPRUH LQYHVWLJDWLQJ SURDFWLYHQHVV DQG UHDFWLYHQHVV VHUYHV DV DQ
HVSHFLDOO\ LQVLJKWIXO JURXQG IRU HYDOXDWLQJ WKH LQWHJUDWLRQ RI LQWHUQDWLRQDO EXVL
QHVV DQG HQWUHSUHQHXUVKLS LQWR ,( WKHRU\RQ DPRUH JHQHUDO OHYHO 7KH WKLUG UH
VHDUFKTXHVWLRQLVSULPDULO\DSSURDFKHGWKURXJKDFRQFHSWXDOVWXG\LQDUWLFOH&
KRZHYHUDUWLFOHV$DQG'SURGXFHHPSLULFDOILQGLQJVRQWKLVUHVHDUFKTXHVWLRQDV
ZHOO
7KHIRXUWKUHVHDUFKTXHVWLRQLVIRFXVHGRQLQDUWLFOH'E\DQDO\VLQJHQWUHSUHQHXU
LDOPDUNHWLQJDVDVWUDWHJLFPDUNHWLQJDSSURDFKLQ,19V,WSURYLGHVDQRWKHUH[
DPLQDWLRQ RI SUHPLVH ,,, (QWUHSUHQHXULDO PDUNHWLQJ HQFRPSDVVHV WKH LQWHUSOD\
EHWZHHQHQWUHSUHQHXUVKLSDQGPDUNHWLQJ&DUVRQHWDO7KHIRFXVLVODLGRQ
LQQRYDWLYHQHVV DQG DGDSWDWLRQ DV GLPHQVLRQV RI HQWUHSUHQHXULDO PDUNHWLQJ LQ
,19V7KHLQQRYDWLYHQHVVKDVEHHQYLHZHGLQWKHOLWHUDWXUHDVWKHFRUHGLPHQVLRQ
RI HQWUHSUHQHXULDO PDUNHWLQJ &KDVWRQ  &ROOLQVRQ 	 6KDZ  0RUULV
6FKLQGHKXWWH 	/D)RUJH  ZKLOH DGDSWDWLRQ WR LQWHUQDWLRQDO PDUNHWV &D
YXVJLO=RX	1DLGX7KHRGRVLRX	/HRQLGRXLVDUJXHGWREHFRPHDQ
LPSRUWDQWDVSHFWIRU,19VIDFLQJWKHOLDELOLW\RIIRUHLJQQHVV=DKUD,QYHV
WLJDWLQJWKHLQQRYDWLYHQHVVLQ,19VDWWKHOHYHORIPDUNHWLQJVWUDWHJ\VHUYHVDVD
YHKLFOHWRH[DPLQHWKHSUHPLVH,9DVWKHDQDO\VLVRILQQRYDWLYHQHVVLVH[WHQGHG
EH\RQGSURGXFWVDQGRU WHFKQRORJLHVQDPHO\ WRRWKHUDVSHFWV LQ WKHYDOXHFUHD
WLRQ)XUWKHUPRUHDUWLFOH'FRPSDUHVWKHGHYHORSPHQWRIWKHVWUDWHJLFPDUNHWLQJ
DSSURDFK EHWZHHQGLIIHUHQW W\SHV RI ,19VLQ WHUPV RI WKHLU JURZWK SKDVH ,Q VR 
GRLQJLWDOVRIXQFWLRQVDVDQRWKHUH[DPLQDWLRQRISUHPLVH,,
 $FWD:DVDHQVLD
 
7RDGGUHVVWKHRYHUDOOSXUSRVHRIWKHWKHVLVWKHUHVXOWVRIWKHDUWLFOHVDUHLQWHJUDW
HGDQGIROORZHGE\DGLVFXVVLRQRIWKHYDOXHRIWKHFRQWLQJHQF\DSSURDFK7RVL
*LQVEHUJ	9HQNDWUDPDQ LQXQGHUVWDQGLQJ ,19VDQG LQDGYDQFLQJ
,(WKHRU\7KHDUHDVH[DPLQHGLQWKHDUWLFOHVDUHFRQVLGHUHGWRKLJKOLJKWWKHSRV
VLEOHFRQWLQJHQF\DVSHFWVLQWKH,19SKHQRPHQRQRQDGHVFULSWLYHOHYHOWKURXJKD
IRFXVRQFRQWH[WXDOIHDWXUHVRI,19GHYHORSPHQWEXWDOVRRQWKHQRUPDWLYHOHYHO
LQDUWLFOH'WKURXJKDGLVFXVVLRQRIVWUDWHJLFILWDVDGHWHUPLQDQWRIWKHLUPDUNHW
LQJ SHUIRUPDQFH 7RVL	&DUUROO  9HQNDWUDPDQ  7KH YDOXH RI WKLV
UHVHDUFKSURFHVVLVHYDOXDWHGLQOLJKWRIWKHHDUO\VWDJHUHVHDUFKWKDW LVSULPDULO\
GULYHQ IURPWKHVXEVWDQWLYHGRPDLQ WKDW LV WKHSKHQRPHQRQRILQWHUHVW DQG WKDW
SURFHHGVWRLQYHVWLJDWHWKLVSKHQRPHQRQSUHGRPLQDQWO\YLDDQHPSLULFDOUHVHDUFK
SDWK%ULQEHUJ	0F*UDWK
,QWKLVWKHVLV WKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19VLVH[DPLQHGIRFXVLQJ
RQ WKH ILUPOHYHO EHKDYLRXU DQG GHFLVLRQPDNLQJ ,QWHUQDWLRQDOL]DWLRQ PD\ EH
YLHZHGDQGGHILQHGLQGLIIHUHQWZD\V7KHFRQFHSWRILQWHUQDWLRQDOL]DWLRQLVKHUH
DSSURDFKHGE\DQDO\VLQJWKH LQWHUQDWLRQDOL]DWLRQGHYHORSPHQW LQWHUPVRIWKHEH
KDYLRXUDQGGHFLVLRQVFRQFHUQLQJDUHDVVXFKDVLQWHUQDWLRQDOPDUNHWDQGRSHUDWLRQ
VWUDWHJLHV WKHWLPLQJRILQWHUQDWLRQDOHQWU\DQGVSHHGRILQWHUQDWLRQDOL]DWLRQ7KH
FRQFHSWRI LQWHUQDWLRQDOH[SHULHQFHLVVWXGLHGDW WKHOHYHORIHQWUHSUHQHXUVDQG
WRSPDQDJHPHQW WHDP5HXEHU	 )LVKHU  5HLG  ZKHUHDV RWKHU FRQ
FHSWVVHOHFWHGXQGHUIRFXVLQWKHUHVHDUFKTXHVWLRQVDUHDSSURDFKHGE\LQYHVWLJDW
LQJ WKHPDW D ILUPOHYHO DQGE\ IRFXVLQJRQ VWUDWHJLF DSSURDFKHV DQGGHFLVLRQ
PDNLQJ 7KXV WKH SURDFWLYHQHVV LV H[DPLQHG DW WKH OHYHO RI WKH VWUDWHJLF DS
SURDFKHVDQGGHFLVLRQPDNLQJRIWKHILUP/XPSNLQ	'HVV.HWFKHQ+XOW
	6ODWHUUDWKHUWKDQDVWKHFKDUDFWHULVWLFVRILWVLQGLYLGXDOV7KHHQWUHSUH
QHXULDOPDUNHWLQJFRQFHSWLVYLHZHGDWDVWUDWHJLFOHYHORIWKHILUPUDWKHUWKDQDV
WKH RUJDQL]DWLRQDO FXOWXUH RU DVPDUNHWLQJ WDFWLFV :HEVWHU 0RUULV HW DO

7KHWKHVLVIROORZVDPDLQO\DEGXFWLYHOLQHRIUHDVRQLQJVHH7DEOH7KHLGHDRI
DEGXFWLRQ FDQ RFFXS\ WKHPLGGOH JURXQG EHWZHHQ GHGXFWLRQ DQG LQGXFWLRQ DQG
LQYROYHVJRLQJEDFNDQG IRUWKEHWZHHQWKHRU\DQGHPSLULFDOREVHUYDWLRQV6RPH
VFKRODUVSRLQWRXWWKDWQRUHVHDUFKFDQEHGHVFULEHGDVSXUHO\GHGXFWLYHRULQGXF
WLYH DQG WKDW LQ SUDFWLFH LW LV PRUH EHQHILFLDO WR FRPELQH WKH WZR DSSURDFKHV


 $VDQH[DPSOH:HOFK	/XRVWDULQHQGHILQHLQWHUQDWLRQDOL]DWLRQDV³WKHSURFHVVRI
LQFUHDVLQJ LQYROYHPHQW LQ LQWHUQDWLRQDO RSHUDWLRQV´$QGHUVHQ  WDNHV DPRUH IRFXVHG
VWDQGSRLQWDQGDUJXHVWKHGHFLVLRQVRQPDUNHWDQGRSHUDWLRQPRGHV WREHFHQWUDOLQ WKHFRQ
FHSWRILQWHUQDWLRQDOL]DWLRQ6HHDOVR-RKDQVRQ	9DKOQH0HOLQDQG)RUVJUHQ

$FWD:DVDHQVLD
6DXQGHUV/HZLV	7KRUQKLOO±7KLVKDVEHHQVDLGWREHSDUWLFX
ODUO\ DSSURSULDWH IRU VWXGLHV WKDW DLP WR GHYHORS WKHRU\ WKURXJK UHILQHPHQW DQG 
H[WHQVLRQWKURXJKQHZFRPELQDWLRQVRIWKHHPSLULFDOREVHUYDWLRQVDQGFRQFHSWV
GHULYHG IURPWKHPDQGWKHH[LVWLQJWKHRU\'XERLV	*DGGH5DWKHUWKDQ
LQYHQWLQJWRWDOO\QHZWKHRULHVRUVROHO\WHVWLQJH[LVWLQJRQHVWKLVVWXG\VHHNVWR
GHYHORSWKHRU\E\RIIHULQJQHZLQVLJKWVUHJDUGLQJ,19VDQGLQWKDWZD\WRUHILQH
DQGH[WHQGWKHFXUUHQWILHOGRI,(UHVHDUFK+RZHYHULQVWHDGRIEHLQJFRQVWDQWO\
LQ WKH PLGGOH EHWZHHQ GHGXFWLRQ DQG LQGXFWLRQ WKH UHVHDUFK SURFHVV YDULHV WR
VRPHH[WHQWEHWZHHQWKHDUWLFOHV LQWHUPVRIWKHLU OHDQLQJWRZDUGVWKHGHGXFWLRQ
RULQGXFWLRQVHH-lUYHQVLYX	7|UQURRV$VDQH[DPSOHDUWLFOH%DGRSWVD
TXDQWLWDWLYH DSSURDFK DQG VHHNV WR WHVW K\SRWKHVLV WKHUHE\ FRQVLVWLQJ PRUH RI
GHGXFWLYH HOHPHQWV WKDQDUWLFOHV$DQG'ZKLFK DUH EDVHG RQD FDVH VWXG\DS
SURDFKZLWKRQO\DORRVHDSULRULWKHRUHWLFDOIUDPH7KHVHODWWHUDUWLFOHVDUHPRUH
SXUHO\DEGXFWLYHDQGDUWLFOH'LQSDUWLFXODUSDUWO\OHDQVWRZDUGVLQGXFWLRQ0HWK
RGRORJLFDOO\WKHWKHVLVHPSOR\VDPL[HGPHWKRGDSSURDFK7DVKDNNRUL	7HGGOLH
WKURXJKXVHRIERWKFDVHVWXG\DQGVXUYH\UHVHDUFK
 7KHUHVHDUFKSURFHVVDQGVWUXFWXUHRIWKHVWXG\ 
7KH UHVHDUFKSURFHVVDQG VWUXFWXUHRIWKLV VWXG\FDQEH LOOXVWUDWHGXVLQJ WKHDS
SURDFKSURYLGHGE\%ULQEHUJDQG0F*UDWK,QWKHLUGLVFXVVLRQRIYDOLGLW\
RIWKHUHVHDUFKSURFHVVWKHDXWKRUVGHVFULEHWKHUHVHDUFKSURFHVVLQWHUPVRIILYH
EDVLFFRQFHSWVGRPDLQVOHYHOVLQYROYHGLQHDFKGRPDLQWKUHHVWDJHVRIUHVHDUFK
PHDQLQJV RI YDOLGLW\ DQG VWXG\ SDWKV RI FRQGXFWLQJ WKH UHVHDUFK LQ VWDJH WZR 
,ELG  $Q\ UHVHDUFK FDQ EH VHHQ WR LQYROYH WKUHH GRPDLQV DVSHFWV D
VXEVWDQWLYHVRPHFRQWHQWWKDWLVRILQWHUHVWEFRQFHSWXDOVRPHLGHDVWKDWJLYH
PHDQLQJ WR WKDW FRQWHQW DQGFPHWKRGRORJLFDO VRPH WHFKQLTXHVRUSURFHGXUHV
WKDWFDQEHXVHGWRVWXG\WKRVHLGHDVDQGFRQWHQW7KHVHGRPDLQVUHFHLYHGLIIHU
HQWHPSKDVLVGHSHQGLQJRQWKHLQWHUHVWRIWKHUHVHDUFK2QHDVSHFWXVXDOO\ZRUNV
DVDVWDUWLQJSRLQWIRUWKHLQWHUDFWLRQEHWZHHQWKHWKUHHDVSHFWV)XUWKHUPRUHUH
VHDUFKLVFKDUDFWHUL]HGE\WKUHH OHYHOVDQHOHPHQW OHYHODUHODWLRQVOHYHODQGD
V\VWHPVOHYHO7KXVDQ\UHVHDUFKFDQEHGHVFULEHGDVDQH[DPLQDWLRQRIUHODWLRQV
EHWZHHQXQLWVLQDVXUURXQGLQJFRQWH[W LQZKLFKWKH\DUHHPEHGGHG7KHVHOHYHOV
DFTXLUHDGLIIHUHQWPHDQLQJLQWKHWKUHHGRPDLQV
7KLV WKHVLV FDQEHGHVFULEHG LQ UHODWLRQ WR WKHVH FRQFHSWVDV IROORZV )LUVWO\ DV
GLVFXVVHGLQSUHYLRXVVHFWLRQVWKHSULPDU\IRFXVRIWKLVVWXG\LVRQWKHSKHQRPH
QRQRI HDUO\ LQWHUQDWLRQDOL]DWLRQ DQG ,19V ,WV SULPDU\ LQWHUHVW LV LQ UHDOZRUOG
HYHQWV DQG HQWLWLHV UDWKHU WKDQ DEVWUDFW UHSUHVHQWDWLRQV FRQFHSWXDOL]DWLRQV RU
WHFKQLTXHV IRU JDWKHULQJ LQIRUPDWLRQ PHWKRGRORJLHV RI WKH SKHQRPHQRQ 7KH
 $FWD:DVDHQVLD
 
UHVHDUFK DSSURDFK WKXV GHDOV SULPDULO\ZLWK WKH VXEVWDQWLYH GRPDLQ 7KH RWKHU
FRQFHSWXDODQGPHWKRGRORJLFDOGRPDLQVDUHDGGUHVVHGLQDVHFRQGDU\PDQQHU,Q
UHODWLRQWR OHYHOVRIUHVHDUFKVHH%ULQJEHUJ	0DF*UDWK± WKHHOH
PHQW OHYHO RI WKLV WKHVLV FRPSULVHV WKH VWDWHV DQG DFWLRQVRI HQWLWLHV UHIHUUHG DV
LQWHUQDWLRQDOQHZYHQWXUHV7KRVH VWDWHVDQGDFWLRQV UHIHU WR WKHGHYHORSPHQW RI
,19V DQG WKH GHFLVLRQPDNLQJ DQG VWUDWHJLF DSSURDFK LQYROYHG 7KH UHODWLRQV
OHYHOFRPSULVHVWKHSDWWHUQVDQGUHODWLRQVLGHQWLILHGZLWKLQWKHVWDWHVDQGDFWLRQV
RI,19V IRUH[DPSOHWKHUHODWLRQEHWZHHQLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWDQG
WKH LQWHUQDWLRQDO H[SHULHQFH RU EHWZHHQ LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW DQG
SURDFWLYHQHVVRIWKH,197KHHPEHGGLQJV\VWHPOHYHOFDQEHVHHQDVWKHFRQWH[W
DQGVLWXDWLRQWKHFRQWLQJHQFLHVLQZKLFKWKH,19GHYHORSPHQWSDWKVRUVWUDWH
JLFGHFLVLRQVDUHHPEHGGHG
$FRPSOHWHUHVHDUFKSURFHVVLQYROYHVWKUHHVWDJHVEXWDQ\JLYHQSLHFHRIUHVHDUFK
GRHVQRWQHFHVVDULO\JRWKURXJKDOOWKHVHVWDJHV,ELG5HVHDUFKLQWKHILUVWVWDJH
LVSUHSDUDWRU\LQQDWXUHFRPSDUDEOHZLWKDSUHVWXG\,WQHHGVWRSUHFHGHWKHWZR
ODWHUVWDJHVLQRUGHUWRLGHQWLI\DQGVWUXFWXUHWKHNH\IRFXVDUHDVRIWKHVWXG\WKDW
LV WR JHQHUDWH LGHQWLI\ DQG FODULI\ WKH FRQFHSWV PHWKRGV DQG VXEVWDQWLYH SKH
QRPHQD7KHVHFRQGFHQWUDOVWDJHRIUHVHDUFKWKHQLQYROYHVSURGXFLQJ ILQGLQJV
E\WKHLGHQWLILHGFRPELQDWLRQRIFRQWHQWLGHDVDQGPHDQV)LQDOO\WKHWKLUGVWDJH
LQDUHVHDUFKSURFHVV LVD IROORZXSVWDJHWKDWLVUHTXLUHG WRJLYHPHDQLQJWRWKH
ILQGLQJVLQDEURDGHUERG\RINQRZOHGJH7KDWVWDJHVKRXOGWKHUHIRUHEHGHGLFDW
HG WR H[SORULQJ WKH UDQJH DQG OLPLWV RI WKH ILQGLQJV LQ UHODWLRQ WR DOO WKUHH GR
PDLQV+RZHYHU DSLHFHRI UHVHDUFKPD\QRW DGYDQFH WR WKH WKLUG VWDJHEXW LQ
VWHDGWKHILQGLQJVVXJJHVWJRLQJEDFNWRWKHILUVWVWDJHDQGUHGHILQLQJWKHFRQFHSWV
RU WHFKQLTXHV LQ WKH LQTXLU\RI D SKHQRPHQRQ IRU H[DPSOH 2U LQRWKHUZRUGV
VRPHWLPHVUHVHDUFKLQVWDJHRQH³LVDFWXDOO\WKHUHVXOWRIVWDJHWZRUHVHDUFKRIWKH
SDVW WKDWZDV WKRXJKW WR EH HVSHFLDOO\ GHILQLWLYHZLWK UHVSHFW WR RQHRI WKHGR
PDLQV´%ULQJEHUJ	0F*UDWK7KLVWKHVLVDVDZKROHFDQEHGHVFULEHG
DVSRVLWLRQHG LQ WKH ILUVW DQG VHFRQG VWDJH UHVHDUFK:KLOH WKH UHVHDUFK GHVLJQ
FRPSULVHVWKHILUVWVWDJHWKHDUWLFOHVRIWKHVWXG\SURFHHGWRWKHVHFRQGVWDJHWKDW
RIDFWXDOO\FRQGXFWLQJWKHVWXG\7KHILQGLQJVRIWKHVWXG\DUHWKHQLQWHUSUHWHGLQ
WHUPVRIWKHLUYDOXHWRWKH,19ILHOGDQG,(WKHRU\
7KHFHQWUDOUHVHDUFK VWDJH WZRPD\EHFRQGXFWHG LQGLIIHUHQWZD\VGHSHQGLQJ
RQ KRZ WKH GRPDLQV DUH SULRULWL]HG LQ WKH UHVHDUFK ,ELG ± 7KH H[SHUL
PHQWDOSDWKGUDZVRQFRQFHSWXDODQGPHWKRGRORJLFDOGRPDLQVLQIRUPLQJDVWXG\
GHVLJQWREHDSSOLHGLQWKHVXEVWDQWLYHGRPDLQRILQWHUHVWVXFKDVLQWKHSKHQRP
HQRQRI,19V7KHWKHRUHWLFDOSDWKFRPELQHVHOHPHQWVDQGUHODWLRQVIURPFRQFHS
WXDODQGVXEVWDQWLYHGRPDLQVWRIRUPDVHWRIK\SRWKHVLVWREHWHVWHGWKURXJKWKH
PHWKRGRORJLFDO GRPDLQ ,Q WKH VHFRQG VWDJH RI WKLV UHVHDUFK WKH DUWLFOHV WKH
$FWD:DVDHQVLD
VWXG\PDLQO\IROORZVDQHPSLULFDOSDWKLQWKDWLWIRFXVHVRQEXLOGLQJDVHWRIRE
VHUYDWLRQV RI ,19V DQG H[SODLQV WKHP E\ LQWHUSUHWLQJ WKHP LQ WHUPV RI D VHW RI 
PHDQLQJIXOFRQFHSWV7KDWLVWRVD\WKHUHODWLRQVDQGHOHPHQWVRIWKHVXEVWDQWLYH
GRPDLQDUHFRPELQHGZLWKWKHPHWKRGRORJLFDOGRPDLQDQGWKHILQGLQJVDFKLHYHG
DUH WKHQGHVFULEHG WKURXJK WKH FRQFHSWXDOGRPDLQ+RZHYHU WKHRUHWLFDOSDWK LV
IROORZHGWR VRPHH[WHQW LQDUWLFOH% LQWKDWK\SRWKHVHVDUH IRUPHG IRU WKH IRFDO
SUREOHPZLWKLQ WKH ,19SKHQRPHQRQDQG WKHQ WHVWHGZLWKVXUYH\GDWD(YHQ LQ
WKLV DSSURDFK WKH VXEVWDQWLYH GRPDLQ LV SUHGRPLQDQW LQ WKDW WKHK\SRWKHVHV DUH
GULYHQE\WKH,19SKHQRPHQRQQRWWKHRUHWLFDOFRQFHSWV
7KH DUWLFOHV LQ WKH VHFRQG VWDJH WUHDW DPXOWLWXGH RI FRQFHSWV DV PHDQLQJIXO LQ
RUGHU WR SURYLGH WRROV IRU WKH UHVHDUFK RI ,( ZKLFK LV VWLOO LQ DQ HDUO\ SKDVH RI 
WKHRU\ GHYHORSPHQW 7KXV ZKHUHDV WKLV UHVHDUFK LQ LWV VXEVWDQWLYH GRPDLQ DQG
HPSLULFDO SDWK LV OLNHO\ WR FRQWULEXWH WR WKH UHVHDUFK RQ ,19V E\ RIIHULQJ ERWK
VFRSHDQGVSHFLILFLW\LWLVQRW\HWSRVVLEOHQRULVLWGHVLUDEOHWRDFKLHYHSDUVLPR
Q\LQWKHFRQFHSWVDQGUHODWLRQVXVHGWRGHVFULEH,19DVDSKHQRPHQRQ)LQDOO\
WKHUHVXOWVRIWKHDUWLFOHVZLOOEHLQWHJUDWHGWRJHWKHULQWKHILIWKFKDSWHUHPSKDVL]
LQJWKHLULPSOLFDWLRQVDQGWKHSRVVLEOHYDOXHRIWKHFRQWLQJHQF\DSSURDFKWRIXWXUH
,19DQG,(UHVHDUFKPRYLQJWRZDUGVWKHQH[WVWDJHRIWKHRU\GHYHORSPHQW7KH
UHVHDUFKSURFHVVRIWKLVWKHVLVLVIXUWKHUFODULILHGLQ)LJXUHEHORZ

)LJXUH 5HVHDUFKSURFHVVDQGVWUXFWXUHRIWKHWKHVLV
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7KHDERYHDSSURDFKE\%ULQEHUJDQG0F*UDWK LV WKHEDVLVRIHYDOXDWLQJ
WKHYDOXHRIWKLVUHVHDUFKWR,19UHVHDUFKDQG,( WKHRU\$FFRUGLQJWR%ULQEHUJ
DQG0F*UDWKWKHYDOLGLW\RIUHVHDUFKKDVGLIIHUHQWPHDQLQJVGHSHQGLQJRQ
ZKLFKVWDJHRIWKHUHVHDUFKSURFHVVLWLVFDUULHGRXWLQ7KHMXGJPHQWRIWKHYDOLGL
W\RIWKLVWKHVLVDVDUHVHDUFKSURFHVVDVZHOODVRIWKH,19UHVHDUFKLQJHQHUDO
VKRXOGEHHVWDEOLVKHG LQWHUPVRIWKHFULWHULDWKDW DUHDSSURSULDWH IRUD UHODWLYHO\
\RXQJUHVHDUFKILHOGDQGWKDWLVFKDUDFWHUL]HGE\VWDJHRQHDQGVWDJHWZRUHVHDUFK
VHH6HFWLRQ
7KHYDOLGLW\RIUHVHDUFK LQ VWDJHRQH WDNHV WKHPHDQLQJ RIYDOXHRUZRUWK ,W LV 
HYDOXDWHG E\ WKH LPSRUWDQFH DQG XVHIXOQHVV RI WKH UHVHDUFK ,Q WKH VXEVWDQWLYH
GRPDLQVXFKYDOXH LVEDVHGRQWKHFRVWEHQHILW DVSHFWV DQG IHDVLELOLW\RIWKH UH
VHDUFKVXFKDVWKHFRQWULEXWLRQRIWKLV,19UHVHDUFKWRVRFLHW\SXEOLFSROLF\DQG
PDQDJHULDOGHFLVLRQPDNLQJ+RZHYHU VSHFLI\LQJWKH IHDWXUHVRIUHVHDUFK LQWKH
VXEVWDQWLYH GRPDLQ DQG GHWHUPLQLQJ WKH FULWHULD IRU HVWDEOLVKLQJ WKH YDOLGLW\ RI
VXFKUHVHDUFKLVFKDOOHQJLQJDV³LWWHQGVWRVOLSDZD\HLWKHULQWRPHWKRGRORJLFDO
RU LQWR FRQFHSWXDOPDWWHUV´ %ULQEHUJ	0F*UDWK7KLV LV EHFDXVH WKH
UHVHDUFKLQWKLVGRPDLQLVDOPRVWLQHYLWDEO\GLVFXVVHGWKURXJKFRQFHSWXDOL]DWLRQV
DQGILHOGREVHUYDWLRQV7KXV WKHYDOXHRIWKHUHVHDUFKLVDOVRDVVHVVHGEDVHGRQ
WKH WKHRUHWLFDO FRQFHSWXDO DQG PHWKRGRORJLFDO LPSRUWDQFHRI WKH VWXG\ ,Q WKH
VHFRQGVWDJHRIUHVHDUFK WKHFHQWUDOFULWHULRQIRUYDOLGLW\LVWKH ILWEHWZHHQKRZ
WKHGRPDLQRINH\LQWHUHVWLVFRPELQHGZLWKWKHRWKHUWZRGRPDLQVZKHQSURGXF
LQJ HPSLULFDO REVHUYDWLRQV DQG ILQGLQJV ,Q WKH VXEVWDQWLYH GRPDLQ WKLV FDQ EH
XQGHUVWRRGDVKRZWKHFRQFHSWVDQGPHWKRGVFKRVHQFRUUHVSRQGWR WKHUHODWLRQV
WKDW DUH LQ IRFXV LQ WKHSKHQRPHQRQRI LQWHUHVW ,Q WKLV WKHVLV WKH ILW UHIHUV IRU
H[DPSOHWRKRZWKHFKRVHQFRQFHSWVDQGPHWKRGVPDWFKWKHUHVHDUFKTXHVWLRQRQ
WKHUHODWLRQEHWZHHQLQWHUQDWLRQDOL]DWLRQDQGH[SHULHQFHLQ,19V
 
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 7+(25(7,&$/&217(;7
 7KHFRQFHSWRILQWHUQDWLRQDOQHZYHQWXUHV
7KHFRQFHSWRI LQWHUQDWLRQDOQHZYHQWXUHVUHODWHV ILUVW DQG IRUHPRVW WRWKHHDUO\
LQWHUQDWLRQDOL]DWLRQRIILUPV7KHILUVWQRWLRQVRIHDUO\LQWHUQDWLRQDOL]DWLRQPDLQO\
UHIHUUHGWRH[FHSWLRQVLQLQWHUQDWLRQDOGHYHORSPHQWDPRQJILUPVZLWKIRUH[DPSOH
KLJKWHFK QDUURZ QLFKH RU GLIIHUHQWLDWLRQ IRFXV +HGOXQG 	 .YHUQHODQG 
%RQDFFRUVL ,QWKHLU HPSLULFDOHQTXLU\-ROO\$ODKXKWDDQG-HDQQHW 
UHSRUWHGKRZIRXUKLJKWHFKQRORJ\VWDUWXSVOHDSIURJJHGWKHVWDJHVWKDWZHUHWUD
GLWLRQDOO\DVVRFLDWHGZLWKWKH LQWHUQDWLRQDOGHYHORSPHQWRIILUPV7KHRYHUDOOUH
GXFWLRQRIWKHWLPHODJIURPWKHVWDUWXSRIDILUPWRWKHVWDUW RIH[SRUW DFWLYLW\
ZDVFOHDUO\HYLGHQFHGDPRQJ'DQLVK60(VLQWKHODWHV&KULVWHQVHQ
+RZHYHUWKHUHVHDUFKRQHDUO\LQWHUQDWLRQDOL]DWLRQDQG,19VKDVEHHQFRQGXFWHG
PRUH LQWHQVLYHO\VLQFH WKHPLGV7KHVHPLQDOZRUNE\2YLDWWDQG0F'RX
JDOOLQJDYHULVHWRDYROXPHRIUHVHDUFKIRFXVLQJRQHDUO\LQWHUQDWLRQDOL]D
WLRQRIILUPVDQGILQDOO\DIRXQGDWLRQIRUWKH,(DVDUHVHDUFKILHOG=DKUD
$V PHQWLRQHG LQ WKH SUHYLRXV FKDSWHU GLIIHUHQW FRQFHSWV KDYH EHHQ DSSOLHG WR
HDUO\ LQWHUQDWLRQDOL]DWLRQ VHH 7DEOH  7HUPV VXFK DV JOREDO VWDUWXSV 0DPLV
 2YLDWW 	 0F'RXJDOO  LQIDQW PXOWLQDWLRQDOV /LQGTYLVW  DQG
LQVWDQW LQWHUQDWLRQDOV/LWYDN3UHHFH0LOHV	%DHW]0F$XOH\
)LOOLV  KDYH EHHQRIIHUHG 7ZR FRQFHSWV ± LQWHUQDWLRQDO QHZYHQWXUHV DQG
ERUQJOREDOV±ZHUH LQWURGXFHGLQWKHODWHVDQGEHJLQQLQJRIVUHVSHF
WLYHO\ DQG KDYH SHUKDSV EHHQ WKHPRVW ZLGHO\ DGRSWHG LQ VXEVHTXHQW UHVHDUFK
6YHQVVRQ 	 3D\DQ  7KH FRQFHSW RI WKH LQWHUQDWLRQDO QHZ YHQWXUH ZDV
FRLQHG E\0F'RXJDOO  LQDQDUWLFOHFRPSDULQJ WKHVH ILUPVZLWKGRPHVWLF
QHZ YHQWXUHV 7KH FRQFHSW ZDV IXUWKHU GHYHORSHG E\ 2YLDWW DQG 0F'RXJDOO
ZKRLQWURGXFHGDWKHRU\RILQWHUQDWLRQDOQHZYHQWXUHVZKLFKGLIIHUHQWLDW
HGIRXUW\SHVRI,19VQDPHO\H[SRUWLPSRUWVWDUWXSVPXOWLQDWLRQDOWUDGHUVJHR
JUDSKLFDOO\IRFXVHGVWDUWXSVDQGJOREDOVWDUWXSV7KHGLVWLQFWLRQEHWZHHQWKHVH
IRXUW\SHVZDVEDVHGRQWZRFDWHJRULHVWKHJHRJUDSKLFVFRSHRIEXVLQHVVLQWHUPV
RI QXPEHURIFRXQWULHV DQG WKHGHJUHHRIFRRUGLQDWLRQRI YDOXH FKDLQ DFWLYLWLHV
DFURVVFRXQWULHV,QWHUQDWLRQDOQHZYHQWXUHVZHUHUHGHILQHGDV³DEXVLQHVVRUJDQL
]DWLRQ WKDW IURP LQFHSWLRQ VHHNV WR GHULYH VLJQLILFDQW FRPSHWLWLYH DGYDQWDJH
IURPWKHXVHRIUHVRXUFHVDQGWKHVDOHRIRXWSXWVLQPXOWLSOHFRXQWULHV´2YLDWW	
0F'RXJDOO7KHWKHRU\WKHQSURSRVHGIRXUHOHPHQWVWKDWZHUHUHJDUGHG
DVQHFHVVDU\IRUDQ\VXVWDLQDEOH,19LQWHUQDOL]DWLRQRIVRPHWUDQVDFWLRQUHOLDQFH
RQDOWHUQDWLYHJRYHUQDQFHVWUXFWXUHVWKHH[LVWHQFHRIIRUHLJQORFDWLRQDGYDQWDJH
DQGXQLTXHUHVRXUFHV,ELG
 $FWD:DVDHQVLD
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7KHFRQFHSWRIWKHERUQJOREDORQWKHRWKHUKDQGZDVILUVWLQWURGXFHGE\5HQQLH
DQGZDVZLGHO\DGRSWHGHVSHFLDOO\LQWKHVWXGLHVWKDWYLHZHGWKHSKHQRP
HQRQIURPWKHLQWHUQDWLRQDOPDUNHWLQJSHUVSHFWLYHHJ0RHQ0RHQ	6HU
YDLV.QLJKW0DGVHQ	6HUYDLV5HQQLHGLGQRWH[SOLFLWO\
SURYLGHDGHILQLWLRQRIDERUQJOREDO EXWGHVFULEHGWKHPDVILUPVZKLFK³EHJDQ
H[SRUWLQJRQDYHUDJHRQO\WZR\HDUVDIWHUWKHLU IRXQGDWLRQDQGDFKLHYHGSHU
FHQWRIWKHLUWRWDOVDOHVWKURXJKH[SRUWV´6RPHVWXGLHVVXJJHVWWKDWWKHWHUPERUQ
JOREDOVKRXOGEHUHVHUYHGIRUILUPVWKDW LQDGGLWLRQWRHQWHULQJLQWHUQDWLRQDOPDU
NHWVVRRQDIWHUHVWDEOLVKPHQWDOVRH[SDQGJOREDOO\WRGLIIHUHQWFRQWLQHQWVLQDUDS
LGPDQQHU&ULFN*DEULHOVVRQHWDO/RSH]HWDO,QWKHVHVWXG
LHV WKH WHUPJOREDOL]DWLRQ KDVDWWUDFWHGSDUWLFXODU DWWHQWLRQ%RUQJOREDOVFDQEH
VHHQWRUHVHPEOHWKHJOREDOVWDUWXSW\SHRI,19DVYLHZHGLQ2YLDWW	0F'RX
JDOOEEXWVRPHGHILQLWLRQDOGLIIHUHQFHVH[LVWEHWZHHQWKHWZRDVZHOO$OW
KRXJKJOREDOVWDUWXSVDUHRIWHQUHJDUGHGDVILUPVZLWKZRUOGZLGHVDOHVWKHGHIL
QLWLRQRIJOREDOVWDUWXSVGRHVQRWFRQFHUQJOREDOL]DWLRQRUH[SDQVLRQWRGLIIHUHQW
FRQWLQHQWVUDWKHULWVLPSO\UHIHUVWRDILUPWKDW³FRRUGLQDWHVPDQ\RUJDQL]DWLRQDO
DFWLYLWLHVDFURVVPDQ\FRXQWULHV´2YLDWW	0F'RXJDOO
,Q DGGLWLRQ DW WKH GHILQLWLRQDO OHYHO WKH ,19 GHILQLWLRQ 2YLDWW 	 0F'RXJDOO 
DVVXPHVWKDWWKHVHILUPVDUHLQWHUQDWLRQDOIURPLQFHSWLRQZKHUHDVWKHERUQ
JOREDOGHILQLWLRQ.QLJKW	&DYXVJLOSRVLWLRQVWKHPDV ILUPV WKDW LQWHUQD
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«WKHVWXG\RIWKHQDWXUHDQGFRQVHTXHQFHVRIDILUP¶VULVNWDNLQJEHKDYLRUV
DVLWYHQWXUHVLQWRLQWHUQDWLRQDOPDUNHWV=DKUD
$FWD:DVDHQVLD
1HZGHILQLWLRQV IROORZHGDQG,(DVDQHPHUJLQJUHVHDUFKILHOGEHJDQWRH[SDQG
VHH7DEOH$OPRVW DGHFDGHDIWHUKHU ILUVW GHILQLWLRQ0F'RXJDOOUHYLVHGKHU
YLHZRI,(DQG MRLQHG IRUFHVZLWK2YLDWW WRRIIHUQHZGHILQLWLRQVLQ
DQG7KHGHILQLWLRQE\0F'RXJDOODQG2YLDWW EXLOGVRQWKHFRQFHSW
RI HQWUHSUHQHXULDO RULHQWDWLRQ 0LOOHU  &RYLQ	 6OHYLQ  /XPSNLQ	
'HVV  DQG DVVRFLDWHV LQWHUQDWLRQDO HQWUHSUHQHXUVKLS DQG LPSOLFLWO\ ,19V
WRRZLWKLQQRYDWLYHSURDFWLYHDQGULVNVHHNLQJFURVVERUGHUEHKDYLRXU7KH ODW
HVWGHILQLWLRQE\WKHVDPHDXWKRUVDGUDZVRQWKHHQWUHSUHQHXUVKLSDVSHFWV
RI6KDQHDQG9HQNDWUDPDQDQGPRYHVWKHIRFXVIURPHQWUHSUHQHXULDORUL
HQWDWLRQWREHKDYLRXUWRZDUGVRSSRUWXQLWLHV7KXVLQOLQHZLWK=DKUDWKH
ODWHUGHILQLWLRQVE\2YLDWWDQG0F'RXJDOOERWKIRFXVPRUHRQWKHHQWUHSUHQHXULDO
TXDOLWLHV RI ILUPV WKDQ RQ WKH DJH DW WKH SRLQW RI LQWHUQDWLRQDOL]DWLRQ VHH =DKUD 
DQGWKH\SHUPLWDIRFXVRQFRUSRUDWHHQWUHSUHQHXUVKLSLQHVWDEOLVKHGILUPV
DVZHOO
+RZHYHU WKHPDLQVWUHDP,(UHVHDUFKGLGQRWDGRSWWKLVEURDGHQHGYLHZTXLFNO\
EXWUHWDLQHGLWVIRFXVRQ,(ZLWKLQWKHFRQWH[WRIHDUO\DQGUDSLGO\LQWHUQDWLRQDOL]
LQJRIWHQVPDOOHU ILUPVVXFKDV LQWHUQDWLRQDOQHZYHQWXUHVJOREDOVWDUWXSVDQG
ERUQJOREDOVVHHHJ WKHUHYLHZVE\=DKUD	*HRUJH.HXSS	*DVVPDQ
-RQHVHWDO$VDQH[DPSOHDOWKRXJK2YLDWWDQG0F'RXJDOOD
SURYLGHGDEURDGGHILQLWLRQRI,(WKDWZDVQRWOLPLWHGWRFHUWDLQW\SHVRIDFWRUVRU
RUJDQL]DWLRQVWKH\VWLOOIRFXVHGLQWKDWYHU\DUWLFOHRQ,19VRQWKHVSHHGRIWKHLU
HQWUHSUHQHXULDO LQWHUQDWLRQDOL]DWLRQDQGRQ WKH IRUFHVZKLFKZRXOG H[SODLQ WKH
DFFHOHUDWHG LQWHUQDWLRQDOL]DWLRQ7KXVZKLOHRQWKHGHILQLWLRQDO OHYHO,(ZDVH[
SDQGLQJ DW WKDW SRLQW WKH UHVHDUFK GLG QRW SURYLGH HPSLULFDO DSSOLFDWLRQV WR
EURDGHQ WKH ,( UHVHDUFK WR QHZDUHQDV VXFK DV WR HVWDEOLVKHG FRUSRUDWLRQV EXW
LQVWHDGWULJJHUHGDFRQWLQXLQJIRFXVRQWKH LQWHUQDWLRQDOL]DWLRQRIQHZDQGVPDOO
ILUPV
$VLVHYLGHQWLQWKHODEHORIWKHQHZILHOGRI,(LWKDVIRUHPRVWEHHQSRVLWLRQHGDW
DQ LQWHUVHFWLRQ RI WKH LQWHUQDWLRQDO EXVLQHVV DQG HQWUHSUHQHXUVKLS ILHOGV ZLWK D
VWDWHG DLP RI UHHYDOXDWLQJ DQG LQWHJUDWLQJ WKH LGHDV IURP ERWK RI WKHVH EDFN
JURXQG ILHOGV 'DQDHWDO0F'RXJDOO	2YLDWW -RQHVHWDO
5HJDUGLQJWKHLQWHJUDWLRQRIWKHDVSHFWVIURPWKHVHWZRILHOGVLQWKHGHILQLWLRQVRI
,(WKHHDUO\GHILQLWLRQGLGQRWH[SOLFLWO\PDUNHQWUHSUHQHXUVKLSDVLQWULQVLFWR,(
0F'RXJDOO WKH GHILQLWLRQZDVPRUH URRWHG LQ WKH LQWHUQDWLRQDO EXVLQHVV
GRPDLQ =DKUD  EDVHG WKHGHILQLWLRQRQ WKH FRQFHSWRI ULVNWDNLQJ2YLDWW
DQG 0F'RXJDOO  RQ HQWUHSUHQHXULDO RULHQWDWLRQ DQG =DKUD DQG *HRUJH
 RQ RSSRUWXQLW\ WKHVH GHILQLWLRQV ZHUH KHQFH PRUH FHQWUHG RQ HQWUHSUH
QHXUVKLSWUDGLWLRQ'LPLWUDWRVDQG3ODNR\LDQQDNLDQG2YLDWWDQG0F'RX
JDOODIROORZHGWKLVWUHQGE\DOVRURRWLQJWKHLUGHILQLWLRQVLQWKHFRQFHSWRI
 $FWD:DVDHQVLD
 
RSSRUWXQLW\:LWKWKHH[FHSWLRQRIWKHHDUO\ZRUNE\0F'RXJDOO WKHDV
SHFWV IURPWKH LQWHUQDWLRQDO EXVLQHVV ILHOGZHUH QRW IHDWXUHG LQ WKH ODWHU GHILQL
WLRQVLQDQ\VSHFLILFGHWDLOEXWUDWKHULQWHUQDWLRQDOEXVLQHVVSOD\HGWKHUROHRIWKH
PHUH FRQWH[W RIEHKDYLRXU ,QVWHDG WKH VXEVHTXHQW GHILQLWLRQV LQWURGXFHGPDQ\
FRQFHSWVWKDWFDQEHVHHQWROLHDWWKHFRUHRIQRWRQO\HQWUHSUHQHXUVKLSEXWDOVR
PDUNHWLQJ DQG VWUDWHJ\ UHVHDUFK 6XFK FRQFHSWV UHDSSHDULQJ LQ WKHVH ILHOGV DUH
LQQRYDWLYHQHVVYDOXHFUHDWLRQFRPSHWLWLYHDGYDQWDJHDQGJURZWK7KHFRQFHSWRI
YDOXHFUHDWLRQKDVIHDWXUHGPDQ\RIWKH,(GHILQLWLRQV0F'RXJDOO	2YLDWW
 'LPLWUDWRV 	 3ODNR\LDQQDNL  ZKHUHDV WKH FRQFHSW RI FRPSHWLWLYH
DGYDQWDJHZDVEURXJKWWRWKHGHILQLWLRQE\=DKUDDQG*HRUJH

7DEOH 'HYHORSPHQWRIWKHGHILQLWLRQRILQWHUQDWLRQDOHQWUHSUHQHXUVKLS
$XWKRUV 'HILQLWLRQ
0F'RXJDOO

,(LV³WKHGHYHORSPHQWRILQWHUQDWLRQDOQHZYHQWXUHVRUVWDUWXSVWKDWIURP
WKHLULQFHSWLRQHQJDJHLQLQWHUQDWLRQDOEXVLQHVV,QWHUQDWLRQDOQHZYHQ
WXUHVVHHWKHLURSHUDWLQJGRPDLQDVLQWHUQDWLRQDOIURPWKHLQFHSWLRQRIWKH
ILUP¶VRSHUDWLRQ´
=DKUD ,(LV³WKHVWXG\RIWKHQDWXUHDQGFRQVHTXHQFHVRIDILUP¶VULVNWDNLQJ
EHKDYLRUVDVLWYHQWXUHVLQWRLQWHUQDWLRQDOPDUNHWV´
0F'RXJDOO	
2YLDWW
,(LV³QHZDQGLQQRYDWLYHDFWLYLWLHVWKDWKDYHWKHJRDORIYDOXHFUHDWLRQ
DQGJURZWKLQEXVLQHVVRUJDQL]DWLRQVDFURVVQDWLRQDOERUGHUV´
0F'RXJDOO	
2YLDWW
,(LV³DFRPELQDWLRQRILQQRYDWLYHSURDFWLYHDQGULVNVHHNLQJEHKDYLRU
WKDWFURVVHVQDWLRQDOERUGHUVDQGLVLQWHQGHGWRFUHDWHYDOXHLQRUJDQL]D
WLRQV´
=DKUD	*HRUJH

,(LV³WKHSURFHVVRIFUHDWLYHO\GLVFRYHULQJDQGH[SORLWLQJRSSRUWXQLWLHV
WKDWOLHRXWVLGHDILUP¶VGRPHVWLFPDUNHWVLQWKHSXUVXLWRIFRPSHWLWLYH
DGYDQWDJH
'LPLWUDWRV	
3ODNR\LDQQDNL

,(LV³DQRUJDQL]DWLRQZLGHSURFHVVZKLFKLVHPEHGGHGLQWKHRUJDQL]D
WLRQDOFXOWXUHRIWKHILUPDQGZKLFKVHHNVWKURXJKWKHH[SORLWDWLRQRIRS
SRUWXQLWLHVLQWKHLQWHUQDWLRQDOPDUNHWSODFHWRJHQHUDWHYDOXH´
2YLDWW	0F'RX
JDOOD
,(LV³WKHGLVFRYHU\HQDFWPHQWHYDOXDWLRQDQGH[SORLWDWLRQRIRSSRUWXQL
WLHV±DFURVVQDWLRQDOERUGHUV±WRFUHDWHIXWXUHJRRGVDQGVHUYLFHV´


 ,QFKURQRORJLFDOWHUPVWKHFRQFHSWVHPHUJHGLQWKHGHILQLWLRQVLQWKHIROORZLQJRUGHULQWHUQD
WLRQDOQHZYHQWXUHVLQULVNWDNLQJLQLQQRYDWLYHQHVVYDOXHFUHDWLRQDQGJURZWKLQ
SURDFWLYHQHVVLQDQGRSSRUWXQLWLHVDQGFRPSHWLWLYHDGYDQWDJHLQ
$FWD:DVDHQVLD
&ORVHUORRNDWWKHDFWXDOUHVHDUFKGRQHLQWKH,(ILHOGUHYHDOVWKHIROORZLQJSRLQWV
7KHHDUO\ UHVHDUFK LQ ,( H[DPLQHGKRZVXFFHVVIXO WKHH[LVWLQJ WKHRULHVZHUH LQ
H[SODLQLQJ,19VDQGHDUO\RUDFFHOHUDWHGLQWHUQDWLRQDOL]DWLRQOHDGLQJWRFULWLFLVP
RI WKH H[SODQDWRU\ YDOXH RI HVWDEOLVKHG WKHRULHV .QLJKW 	 &DYXVJLO 
0F'RXJDOOHWDO2YLDWW	0F'RXJDOO WRQDPHEXW D IHZ0RVWRI
WKHHYDOXDWLRQDQGFULWLFLVPVZHUH WDUJHWHGDW LQWHUQDWLRQDOEXVLQHVV WKHRULHVHV
SHFLDOO\ WKH8SSVDODPRGHOZKLOH WKH H[DPLQDWLRQRI HVWDEOLVKHG HQWUHSUHQHXU
VKLSWKHRULHVLQOLJKWRI,19VDQG,(JDUQHUHGRQO\PLQRUDWWHQWLRQ=DKUD
2YLDWW	0F'RXJDOOD7KH DUWLFOH LQ  E\2YLDWW DQG0F'RXJDOORI
IHUHGDQDOWHUQDWLYHWRWKRVHWKHRULHVE\FRPELQLQJDSSURDFKHVIURPLQWHUQDWLRQDO
EXVLQHVVHQWUHSUHQHXUVKLSDQGVWUDWHJLFPDQDJHPHQW WKHRU\WRIRUPDQHZFRQ
FHSWXDO IUDPHZRUNZKLFKZDV ODWHU UHIHUUHG WR DVD WKHRU\RI LQWHUQDWLRQDO QHZ
YHQWXUHVVHHGLVFXVVLRQLQSUHYLRXVVHFWLRQ$OWKRXJKWKHDUWLFOHZDVQRWH[SOLF
LWO\ODEHOOHGXQGHULQWHUQDWLRQDOHQWUHSUHQHXUVKLSLWZDVUHJDUGHGDVDQXQPLVWDN
DEOHH[DPSOHRILQWHUQDWLRQDOHQWUHSUHQHXUVKLSUHVHDUFKVHH2YLDWW	0F'RXJDOO
E DQG WRJHWKHUZLWK0F'RXJDOO  LW ODLG WKH IRXQGDWLRQ IRU WKH QHZ
ILHOGRI,(7KHVWUDWHJLFPDQDJHPHQWWKHRU\ZDVRQHRIWKUHHFRUQHUVWRQHVRIWKH
LQWHUQDWLRQDO HQWUHSUHQHXUVKLS UHVHDUFKRI WKDW WLPHDQGRI WKH ,19 WKHRU\WKHQ
LQWURGXFHG 2YLDWW	0F'RXJDOO  E 6WUDWHJ\ OLWHUDWXUH KDVSOD\HG D
VLJQLILFDQWUROHLQWKHODWHULQWHUQDWLRQDOHQWUHSUHQHXUVKLSUHVHDUFKDVZHOO=DKUD
	*HRUJH
$VGLVFXVVHGHDUOLHU WKHPDMRULW\RIWKHUHVHDUFKLQ,(KDVEHHQOLPLWHGWR,19V
LQWHUPVRIWKHLUFRQWH[WRIUHVHDUFK5HVHDUFKLQRWKHUFRQWH[WVDQGDUHDVRI,(
EHJDQ WR LQWHUHVW VRPHUHVHDUFKHUV LQ WKH V 6XFK LVVXHV WKDW KDYHHPHUJHG
DQGDWWUDFWHGDWWHQWLRQDPRQJUHVHDUFKHUVLQFOXGHWKHHQWUHSUHQHXULDORSSRUWXQLW\
DVSHFWVDQGEHKDYLRXU LQLQWHUQDWLRQDOILUPVRWKHUWKDQ,19V0X]\FKHQNR
&KDQGUD6W\OHV	:LONLQVRQ(OOLV LQWHUQDWLRQDOHQWUHSUHQHXULDORU
JDQL]DWLRQFXOWXUH'LPLWUDWRV	3ODNR\LDQQDNLDQGLQWHUQDWLRQDOFRUSRUDWH
HQWUHSUHQHXUVKLSVRXUFLQJDVDIRUPRILQWHUQDWLRQDOHQWUHSUHQHXUVKLS6HUYDLVHW
DO  DV ZHOO DV LQWHUQDWLRQDO HQWUHSUHQHXUVKLS RI FRQVXPHUV &KDQGUD 	
&RYLHOOR$PRUHJHQHUDOPRGHORIHQWUHSUHQHXULDOLQWHUQDWLRQDOL]DWLRQZDV
SURYLGHGE\-RQHVDQG&RYLHOORKRZHYHU WKDWZDVODUJHO\GHWDLOHGXVLQJ
WKHFRQFHSWRILQWHUQDWLRQDOQHZYHQWXUHVWRR
:KDWDFWXDOO\FRPSULVHVLQWHUQDWLRQDOHQWUHSUHQHXUVKLSUHVHDUFKWRGD\LVWKHVXE
MHFWRIGHEDWHDPRQJUHVHDUFKHUV'LVVHQWLQJYLHZVDUHLOOXVWUDWHGIRUH[DPSOHE\
WKHUHYLHZVRI,(UHVHDUFKZKLFKVHHPWRGLIIHUFRQVLGHUDEO\LQWHUPVRIKRZWKH
VFRSH RI WKH ILHOG LV GHILQHG ,Q WKH UHYLHZ E\.HXSS DQG*DVVPDQ  WKH
SXEOLFDWLRQVEHWZHHQ±ZHUHFODVVLILHG DVZLWKLQRURXWVLGH WKH ,(GR
PDLQ E\FRQVLGHULQJZKHWKHU WKH\FRUUHVSRQGHG WR WKH ,(GHILQLWLRQRI0F'RX
 $FWD:DVDHQVLD
 
JDOODQG2YLDWWRUQRW LQRWKHUZRUGVZKHWKHUWKH\UHODWHGWR³LQQR
YDWLYH SURDFWLYH DQG ULVNVHHNLQJ EHKDYLRU WKDW FURVVHVQDWLRQDO ERUGHUV DQG LV
LQWHQGHGWRFUHDWHYDOXHLQRUJDQL]DWLRQV´7KLVUHVXOWHGLQDUWLFOHV:LWKRQO\
WZR H[FHSWLRQV DOO RI WKH HPSLULFDO ,( DUWLFOHV WKH\ LGHQWLILHG  RXW RI  
IRFXVHGVROHO\RQVPDOODQG\RXQJILUPVVXFKDV,19V7KHLUIXUWKHUFRQFOXVLRQ
ZDV WKDW WKHH[WDQW ,( UHVHDUFK IRFXVHVRQ WKHDQWHFHGHQWV DQGRXWFRPHVRI,(
ZKHUHDV WKH HOHPHQWV RI ,( DV VXFK KDYH UHFHLYHG OLWWOH DWWHQWLRQ 7KHLU UHYLHZ
VXJJHVWVWKDWHVSHFLDOO\DQDO\VLVRIWKH LQGLYLGXDOOHYHOIDFWRUVDVDQWHFHGHQWVWR
,19VDQGRIWKHLQWHUQDWLRQDOL]DWLRQGHJUHHVSDWWHUQVDQGSHUIRUPDQFHRXWFRPHV
KDYH DWWUDFWHG PRVW DWWHQWLRQ LQ ,( UHVHDUFK 7KH VWXGLHV RQ ILUP VWUDWHJ\ DQG
FRPSHWLWLYHDGYDQWDJHDUHLQWKHPLQRULW\ WKH\DUJXHDQGHYHQPRUHVFDUFHDUH
VWXGLHV WKDW H[DPLQH WKH UHODWLRQV EHWZHHQ WKH DQWHFHGHQWV VWUDWHJLHV DQG RXW
FRPHVDQGWKDWUHYHDOWKH³ZK\´RIWKHSKHQRPHQRQ
2QWKHRWKHUKDQG-RQHVHWDOSURYLGHDUHYLHZRI,(UHVHDUFKZKHUHWKH\
EDVH WKH LQFOXVLRQFULWHULDRQZKHWKHU WKHSXEOLFDWLRQV FRUUHVSRQGHG WR VRPHRI
WKH ,( GHILQLWLRQVSURYLGHG LQ WKH OLWHUDWXUH HJ WKRVHE\0F'RXJDOO	2YLDWW
2YLDWW	0F'RXJDOODRUH[SOLFLWO\LQWHJUDWHGDVSHFWVIURPERWKHQ
WUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVV$OWRJHWKHUWKHUHYLHZSURFHGXUHUHVXOW
HG LQ D VFRSH RI ,( ZKLFK ZDV YHU\ EURDG VHH )LJXUH  :KLOH UHVSHFWLQJ WKH 
YDOXHRIWKLVGHWDLOHGDQGWKRURXJKUHYLHZLWLVSHUKDSVQRWSDUWLFXODUO\KHOSIXOLQ
FODULI\LQJ DQG GHILQLQJ WKH ERXQGDULHV RI ,( ,W LV FKDOOHQJLQJ WR IROORZ WKH UD
WLRQDOHEHKLQGLQFOXVLRQRUH[FOXVLRQRIVSHFLILFDUWLFOHV$VDQH[DPSOHVRPHRI
WKHDUWLFOHVLQFOXGHGVXFKDV%HOOGRQRWVHHPWR LQWHJUDWHOLWHUDWXUHIURP
HQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVEXWDUHUDWKHUVWXGLHVRILQWHUQDWLRQDO
EXVLQHVVDORQH
$FFRUGLQJWR-RQHVHWDO,(UHVHDUFKKDVRFFXUUHGLQWKUHHPDMRUFDWHJR
ULHV HQWUHSUHQHXULDO LQWHUQDWLRQDOL]DWLRQ LQWHUQDWLRQDO FRPSDULVRQV RI HQWUHSUH
QHXUVKLSDQGFRPSDUDWLYHHQWUHSUHQHXULDO LQWHUQDWLRQDOL]DWLRQ+RZHYHU WKHPD
MRULW\RIWKHSXEOLFDWLRQV WKH\UHYLHZHGZHUH FDWHJRUL]HGDVHQWUHSUHQHXULDO
LQWHUQDWLRQDOL]DWLRQ VWXGLHV LQ WKDW WKHLU PDLQ WKHPDWLF IRFXV ZDV RQ HQWUHSUH
QHXULDO LQWHUQDWLRQDOL]DWLRQ LQ VLQJOH FRXQWU\ VWXGLHV SHU FHQW *RLQJ IXU
WKHUVWXGLHVZLWKWKHLUSULPDU\IRFXVRQYHQWXUHW\SHVDQGRQLQWHUQDWLRQDOL]DWLRQ
ZHUH IRXQGWRGRPLQDWH,(UHVHDUFKZLWKSHUFHQWDQGSHUFHQWVKDUHV
UHVSHFWLYHO\8QIRUWXQDWHO\-RQHVHWDOGRQRWGHWDLOKRZPDQ\RIWKH,(
VWXGLHV WKH\UHYLHZHG DFWXDOO\FRQFHUQHG ,19V RURWKHU W\SHV RIHDUO\ LQWHUQD
WLRQDOL]LQJILUPV&OHDUO\LWVHHPVWKDW LWLVQRWRQO\WKRVHSXEOLFDWLRQVWKDWZHUH
FODVVLILHGLQWR WKHµYHQWXUHW\SH¶VWXGLHVEXWDOPRVWHYHU\WKHPDWLFDUHDRI,( LV
RFFXSLHGE\VWXGLHVRI,19VH[FHSW IRUVD\WKHLQWHUQDWLRQDOFRUSRUDWHHQWUHSUH
QHXUVKLS WKHPH ,QGHHG DV ZDV WKH FDVHZLWK.HXSS DQG*DVVPDQQ  LW
$FWD:DVDHQVLD
VHHPVWKDWWKHEXONRIWKHVWXGLHVUHYLHZHGE\-RQHVHWDODOVRIDOOLQWRWKH
,19FDWHJRU\LQWHUPVRIHLWKHUWKHLUWKHRUHWLFDORUHPSLULFDOIRFXV


)LJXUH 7KHPDWLFPDSRIWKHLQWHUQDWLRQDOHQWUHSUHQHXUVKLSGRPDLQ±
-RQHVHWDOPRGLILHG

5HWXUQLQJWRWKHIRFXVRIWKLVVWXG\±,19V±WKHWZRSUHFHGLQJVHFWLRQVDQG
FDQEHVXPPDUL]HGDV LQGLFDWLQJWKDW ,19UHVHDUFKKDVEHHQSUHGRPLQDQWO\
YLHZHGDVEHORQJLQJWRWKH,(ILHOGHLWKHUVLPSO\EHFDXVH,19VDUHUHJDUGHGDV
WKH LQVSLUDWLRQ IRU WKHHPHUJHQFHRIWKLV QHZUHVHDUFK ILHOG LQ WKH ILUVW SODFH RU
EHFDXVHWKH\VWLOOSUHYDLODVDWKHRUHWLFDORUHPSLULFDOFRQWH[WLQWKHVWXGLHVRI,(
+RZHYHULQSUDFWLFHPXFKRIWKHUHVHDUFKGRQHRQ,19VKDVWDNHQSODFHLQLQWHU
QDWLRQDO EXVLQHVV GRPDLQ DQG LQ EURDGHU VWUDWHJLFPDQDJHPHQW UHVHDUFK UDWKHU
WKDQLQWKHILHOGRIHQWUHSUHQHXUVKLSRU,(JLYHQWKHGHILQLWLRQVSURYLGHGIRU,(
VHH7DEOH
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1HWZRUNV	
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2ULHQWDWLRQ
3HUIRUPDQFH
2SSRUWXQLW\
(QWUHSUHQHXUVKLS
 $FWD:DVDHQVLD
 
  7KHRUHWLFDOSHUVSHFWLYHVDQGWKHLQWHUIDFHDSSURDFK
7KH IROORZLQJWKUHHVHFWLRQVRXWOLQHWKHWKHRUHWLFDOSHUVSHFWLYHVDGRSWHGDQGWKH
FRQFHSWXDO FKRLFHVPDGH LQ WKH WKHVLV DQG WKH IRXU DUWLFOHV 7KH FKRLFHV PDGH
HQWDLOXVLQJDQLQWHUIDFHDSSURDFKWR,19VDVWKHSKHQRPHQRQLVYLHZHGWKURXJK
FRQFHSWVWKDWOLHDWWKHLQWHUVHFWLRQVRIGLIIHUHQWUHVHDUFKWUDGLWLRQVQDPHO\LQWHU
QDWLRQDOEXVLQHVVHQWUHSUHQHXUVKLSDQGPDUNHWLQJVHH)LJXUH)LUVWWKHH[DP
LQDWLRQRIWKHFRQFHSWVRILQWHUQDWLRQDOH[SHULHQFHSURDFWLYHQHVVDQGUHDFWLYHQHVV
LQUHODWLRQWR ,19VWDSV LQWRWKH LQWHUSOD\EHWZHHQHQWUHSUHQHXUVKLSDQG LQWHUQD
WLRQDOEXVLQHVVILHOGV7KHQWKHLQWHUIDFHEHWZHHQHQWUHSUHQHXUVKLSDQGPDUNHWLQJ
LV GUDZQXSRQ WR LOOXPLQDWH WKH VWUDWHJLFPDUNHWLQJ LQ ,19V E\ H[DPLQLQJ WKH
FRQFHSWRIHQWUHSUHQHXULDOPDUNHWLQJ7KHIRFXVLQWKLVWKHVLVVXFKDVWKHHQTXLU\
LQWR LQWHUQDWLRQDOL]DWLRQSDWWHUQVDQGVWUDWHJLFDSSURDFKWRPDUNHWLQJ LQWKH,19
FRQWH[W HQWDLOV LQWHJUDWLQJ PDUNHWLQJ ZLWK WKH LQWHUQDWLRQDO EXVLQHVV OLWHUDWXUH
WRR7KLV LV LQGLFDWHGHJE\ WKHXVH RIPDUNHW DQGRSHUDWLRQ VWUDWHJLHV DV FRQ
FHSWVWRGHSLFW WKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWSDWWHUQVRIWKH,19VDVZHOO
DVE\WKHDGRSWLRQRIFRQFHSW RIPDUNHWLQJ VWUDWHJ\DGDSWDWLRQDVDQHOHPHQWRI
HQWUHSUHQHXULDOPDUNHWLQJLQ,19V


)LJXUH 3HUVSHFWLYHVDQGFRQFHSWVDWLQWHUIDFHRIHQWUHSUHQHXUVKLSLQWHUQD
WLRQDOEXVLQHVVDQGPDUNHWLQJVHOHFWHGXQGHUIRFXVLQWKHWKHVLV
3HUVSHFWLYHV WR
,QWHUQDWLRQDO1HZ9HQWXUHV (QWUHSUHQHXUVKLS
0DUNHWLQJ,QWHUQDWLRQDOEXVLQHVV
(QWUHSUHQHXUVKLS
LQWHUQDWLRQDOEXVLQHVVLQWHUIDFH
 ,QWHUQDWLRQDO H[SHULHQFH
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(QWUHSUHQHXUVKLS
PDUNHWLQJLQWHUIDFH
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PDUNHWLQJ
,QWHUQDWLRQDOEXVLQHVV
PDUNHWLQJLQWHUIDFH
 $GDSWDWLRQ RIPDUNHWLQJ
 0DUNHWDQGRSHUDWLRQ VWUDWHJLHV
$FWD:DVDHQVLD
  ,QWHUQDWLRQDOH[SHULHQFHDQGWKHGHYHORSPHQWRI,19V
7KLVVHFWLRQUHYLHZVWKHFRQFHSWRILQWHUQDWLRQDOH[SHULHQFHLQUHODWLRQWR ,19V
7KHUH DUH PDQ\ DUJXPHQWV IRU ZK\ WKH FRQFHSW RI LQWHUQDWLRQDO H[SHULHQFH LQ
,19VZDUUDQWVPRUH UHVHDUFK 7KH H[WDQW UHVHDUFK RQ WKH UHODWLRQVKLS EHWZHHQ
LQWHUQDWLRQDOH[SHULHQFHDQG ILUPLQWHUQDWLRQDOL]DWLRQ LQJHQHUDOKDVUHSRUWHGUH
VXOWV WKDW DUH WR VRPHH[WHQW FRQWUDGLFWRU\VHH DUWLFOH%7KLV LVHVSHFLDOO\ WKH
FDVH LQ WKHVPDOO ILUPFRQWH[W ,QWKH,19 OLWHUDWXUHPDQ\DXWKRUVKDYHSRVLWHG
WKDWH[SHULHQFHLVDQLPSRUWDQWHOHPHQWRI,19VKRZHYHUUHVHDUFKKDVQRW VXF
FHHGHG LQHODERUDWLQJRQWKHFRQFHSW IXUWKHU LQWKHVHILUPVDQGWKHUH LVDODFNRI
V\VWHPDWLFUHVHDUFKWKDWZRXOGWHVWWKLVUHODWLRQVKLSZLWKODUJHVFDOHVDPSOHV2Q
WKHFRQWUDU\DVZLOOEHGLVFXVVHGLQDUWLFOH% UHVXOWVDUH OLPLWHGDQGH[SHULHQFH
KDVRIWHQEHHQWUHDWHGDVDVHOIH[SODQDWRU\WULJJHUIRUWKH,19SKHQRPHQRQ
,QSDUWLFXODUWKHUH LVD ODFNRIHPSLULFDOUHVHDUFKWKDW LQYHVWLJDWHVWKHGLUHFWDQG
LQGLUHFWUHODWLRQVKLSVEHWZHHQLQWHUQDWLRQDOH[SHULHQFHDQGHDUO\LQWHUQDWLRQDOL]D
WLRQ LQJHQHUDODQG WKDW GHPRQVWUDWHV WKH DVVRFLDWLRQRI LQWHUQDWLRQDOH[SHULHQFH
ZLWKGLIIHUHQWW\SHVRI,19V7KHVHQRWLRQVKDYHOHGWRFDOOVIRUPRUHHPSLULFDO 
UHVHDUFK LQRUGHU WR XQGHUVWDQG WKH UROHRIH[SHULHQFH LQ ,19V=DKUD ,Q
SDUWLFXODU PRUH ,( UHVHDUFK VKRXOG EHGHYRWHG WR XQGHUVWDQGLQJ KRZ HQWUHSUH
QHXUVDQGWKHLUWHDPVUHODWHWR,19V-RQHVHWDO)XUWKHUPRUH-RQHVHWDO
FRQFOXGHWKDW³WKHVRXUFHRIH[SHULHQWLDONQRZOHGJHDQGWKHSURFHVV
E\ZKLFKLWLVDFFXPXODWHGQHHGIXUWKHUH[SORUDWLRQ´DQGVXJJHVW0LFKDLORYDDQG
:LOVRQ¶VFRQFHSWXDOVWXG\DVDXVHIXOVWDUWLQJSRLQW7KDWVWXG\DJDLQVXJ
JHVWVWKDWWKHLQWHUQDWLRQDOL]DWLRQIUDPHZRUNVGLVFXVVHGLQ,19OLWHUDWXUHDVZHOO
DVLQVPDOOILUPLQWHUQDWLRQDOL]DWLRQOLWHUDWXUHDQGWKHPDQDJHPHQWFKDUDFWHULVWLFV
SHUVSHFWLYHLQWKHH[SRUWLQJOLWHUDWXUHGRQRWH[DPLQH³LQGHWDLOXQGHUZKDWFRQ
GLWLRQV H[SHULHQWLDO OHDUQLQJ LV PRUH LPSRUWDQW IRU LQWHUQDWLRQDOL]DWLRQ´
0LFKDLORYD	:LOVRQ
,QIDFWWKHFRQFHSWRIH[SHULHQFHUHODWHVWRWKHLQWHUQDWLRQDOL]DWLRQSURFHVVWKHR
ULHVRIWKH ILUP%ORPVWHUPR	6KDUPD$QGHUVHQ ,Q WKH OLWHUDWXUH
VXFK HYROXWLRQDU\ WKHRULHV RI LQWHUQDWLRQDOL]DWLRQ KDYH EHHQ GHYHORSHG E\ IRU
H[DPSOH -RKDQVRQDQG:LHGHUVKHLP3DXO  -RKDQVRQDQG9DKOQH 
%LONH\ DQG7HVDU  /XRVWDULQHQ  &DYXVJLO  DQG5HLG 
7KH8SSVDODPRGHOFDQEHVHHQWR UHSUHVHQW WKH OHDUQLQJWKHRU\DSSURDFKWR LQ
WHUQDWLRQDOL]DWLRQZKHUHDV WKHVRFDOOHG,QQRYDWLRQPRGHOLVPRUHURRWHGRQWKH
WKHRU\RILQQRYDWLRQGLIIXVLRQ$QGHUVHQ+XUPHULQWD3DUWLFXODUO\LQ
WKH8SSVDODPRGHORI ILUP LQWHUQDWLRQDOL]DWLRQ H[SHULHQFH LVRQHRIWKH FRUQHU
 $FWD:DVDHQVLD
 
VWRQHVRIWKHPRGHODQG LW KDVEHHQGLVFXVVHG LQ WHUPVRIH[SHULHQWLDO OHDUQLQJ
7KH8SSVDODPRGHOZDV GHYHORSHGPDLQO\ E\ -RKDQVRQ DQG:LHGHUVKHLP3DXO
 DQG-RKDQVRQDQG9DKOQH  ,W LVSHUKDSV WKHPRVW IUHTXHQWO\FLWHG
PRGHOLQWKH LQWHUQDWLRQDOL]DWLRQOLWHUDWXUHDQGKDVDWWUDFWHGPRVW LQWHUHVWDOVR LQ
WKH ,( UHVHDUFK&KHWW\	&DPSEHOO+XQW 7KHPRGHOSRVLWV WKDW LQWHUQD
WLRQDOL]DWLRQLVDQLQFUHPHQWDOVWHSZLVHSURFHVVZKHUHWKHPRVWLPSRUWDQWREVWD
FOHVWRLQWHUQDWLRQDOL]DWLRQDUHODFNRINQRZOHGJHDQGUHVRXUFHV,QWHUQDWLRQDOL]D
WLRQSURFHHGVDVWKHILUPOHDUQVIURPWKHIRUHLJQPDUNHWVDQGRSHUDWLRQV-RKDQ
VRQ	:LHGHUVKHLP3DXO 7KHPRGHOGLVWLQJXLVKHV EHWZHHQ WZR W\SHVRI
NQRZOHGJH PDUNHW NQRZOHGJH LH NQRZOHGJH DERXW WKH VSHFLILF PDUNHWV DQG
ILUP NQRZOHGJH LH NQRZOHGJH DERXW WKH ILUP DQG LWV DELOLW\ DQG UHVRXUFHV WR
GHYHORSDQGPDQDJH LQWHUQDWLRQDORSHUDWLRQV7KH ODWWHU W\SHRINQRZOHGJHH[
SODLQVZK\LW LVGLIILFXOW IRUD ILUPWRVSHHGXS LWV LQWHUQDWLRQDOL]DWLRQVLQFH WKLV
W\SHRINQRZOHGJHFDQQRWEHDFTXLUHGE\KLULQJPDQDJHUVZLWKPDUNHWNQRZOHGJH
-RKDQVRQ	9DKOQHD
*LYHQWKDWWKHSUHYLRXVUHVHDUFKKDVWUHDWHGLQWHUQDWLRQDOH[SHULHQFHDVDQLPSOLF
LW FKDUDFWHU RI ,19V LW LVZRUWK VWXG\LQJZKHWKHU DQG KRZ WKHVH ILUPV FROOLGH
ZLWK WKH H[LVWLQJ WUDGLWLRQDO LQWHUQDWLRQDOL]DWLRQ WKHRULHV 6HYHUDO UHVHDUFKHUV
KDYHSUHVHQWHGFULWLTXHVRI WUDGLWLRQDO WKHRULHVRI LQWHUQDWLRQDOL]DWLRQHVSHFLDOO\
EHFDXVH RI WKH HPHUJHQFH RI ,19V DQG WKH DFFHOHUDWHG LQWHUQDWLRQDOL]DWLRQ RI
ILUPV IRU H[DPSOH$QGHUVRQ.QLJKW	&DYXVJLO 0F'RXJDOOHW DO
&KHWW\	&DPSEHOO+XQW 0RHQ	 6HUYDLV  +RZHYHU LQ LWV
FULWLFLVPRIWKHHYROXWLRQDU\YLHZRIILUPLQWHUQDWLRQDOL]DWLRQWKH,19OLWHUDWXUH
KDVPRVWO\ FRPSDUHG DQG FRQWUDVWHG WKH HDUO\ LQWHUQDWLRQDOL]LQJ ILUPVZLWK WKH
8SSVDODPRGHO&KHWW\	&DPSEHOO+XQW6RPHHPSLULFDOVWXGLHVVXFKDV
WKDW RI -ROO\ HW DO  H[SOLFLWO\ HYLGHQFH ILUPV WKDW HYROYH LQZD\V WKDW
GHI\ WKH SUHPLVH RI WKH VWDJHG GHYHORSPHQW PRGHOV0RHQ DQG 6HUYDLV 
LQYHVWLJDWHG WKH JUDGXDO GHYHORSPHQW RI LQWHUQDWLRQDO DFWLYLW\ DPRQJ HDUO\ DQG
ODWH LQWHUQDWLRQDOL]LQJ ILUPV IURP'HQPDUN )UDQFH DQG1RUZD\ DQG FRQFOXGHG
WKDW WKHUHVXOWVZHUH LQFRQVLVWHQWZLWKWKHSUHPLVHVRIWKH8SSVDODPRGHO+RZ
HYHUWKHGLIIHUHQFHVEHWZHHQILUPVFRQFHUQLQJWKHPDUNHWH[SDQVLRQDQGGLVWULEX


  7KH WUDGLWLRQDO LQWHUQDWLRQDOL]DWLRQ PRGHOV RI %LONH\ DQG 7HVDU  &DYXVJLO 
&]LQNRWDDQG5HLGKDYHFRPPRQO\LQ WKHOLWHUDWXUHEHHQ ODEHOOHGWKH,QQRYD
WLRQPRGHOZKHUHDV/XRVWDULQHQ¶VPRGHOKDVEHHQUHIHUUHGWRDVWKH320PRGHO1HL
WKHUWKH,QQRYDWLRQQRU320PRGHOEXLOGVRQWKHFRQFHSWRIH[SHULHQFHLQVXFKDFRPSUHKHQ
VLYHDQGIXQGDPHQWDOPDQQHUDVWKH8SSVDODPRGHO7KHUHIRUHWKHGLVFXVVLRQLQWKLVWKHVLVLV
IRFXVHG HVSHFLDOO\RQ WKH8SSVDODPRGHO/DWHU RQ -RKDQVRQ DQGKLVFRDXWKRUV LQWURGXFHG
DQRWKHU DSSURDFK QDPHO\ WKH QHWZRUNPRGHO WR LQWHUQDWLRQDOL]DWLRQ VHH HJ -RKDQVRQ 	
0DWWVRQ+RZHYHUIRUWKHUHDVRQVDERYHWKHQHWZRUNDSSURDFKLVQRWGLVFXVVHGLQUHOD
WLRQWRH[SHULHQFHKHUH,WLVGLVFXVVHGLQUHODWLRQWRSURDFWLYHQHVVDQGUHDFWLYHQHVVLQVWHDG
$FWD:DVDHQVLD
WLRQFKDQQHOSDWWHUQVZHUHPL[HG)XUWKHUPRUHWKHLQWHUQDWLRQDOH[SHULHQFHZDV
QRWLQFOXGHGLQWKHH[DPLQDWLRQ±DQLVVXHZKLFKZRXOGKDYHDOORZHGDPRUHULJ
RURXVH[DPLQDWLRQ,QIDFWEDVHGRQHDUOLHUOLWHUDWXUHDQGFDVHVWXGLHV0DGVHQ	
6HUYDLV  SRLQW RXW WKDW WKH EDVLF DVVXPSWLRQV RI WKH 8SSVDOD PRGHO PD\
KROGIRU,19VEXWFRQFOXGHWKDW
«WKHIRXQGHUFKDUDFWHULVWLFV>SULRUH[SHULHQFH@DQGPDUNHWFRQGLWLRQVDUH
GLIIHUHQWZKLFKLV WKHUHDVRQZK\WKHPDQLIHVWDWLRQRIWKH LQWHUQDWLRQDOL]D
WLRQSURFHVVHVRI%RUQ*OREDOVPXVWEHGHYLDWLQJIURPWKHµULQJVLQWKHZD
WHU¶PRGHOIRXQGWREHDYDOLGGHVFULSWLRQRI LQWHUQDWLRQDOL]DWLRQSURFHVVHV
RIILUPVLQPDQ\HPSLULFDOVWXGLHV0DGVHQ	6HUYDLV
,QDGGLWLRQ&KHWW\DQG&DPSEHOO+XQW  ILQGVRPHHYLGHQFHWKDW ,19VGR
QRWFRQWUDVWZLWKHYHU\DVSHFWRIWKH8SSVDODPRGHO=KRXSRVLWVWKDWLQ
VWHDGRILQFUHPHQWDODFFXPXODWLRQRIH[SHULHQFH WKHPDUNHWNQRZOHGJH LQ,19V
LV DFTXLUHG WKURXJKHQWUHSUHQHXULDORULHQWDWLRQ HVSHFLDOO\ WKRXJK SXUVXLW RI HQ
WUHSUHQHXULDORSSRUWXQLWLHVDFURVVQDWLRQDOERUGHUV
)URPWKHVHEDVHV LW VHHPVWKDW WRHQKDQFHWKHNQRZOHGJHRIWKHUROHRILQWHUQD
WLRQDO H[SHULHQFH LQ ,19VDQG WR XQGHUVWDQG WKH FRQWUDGLFWRU\YLHZVRQ WKH H[
SODQDWRU\SRZHURIWUDGLWLRQDOLQWHUQDWLRQDOL]DWLRQWKHRULHVLQ,19VUHTXLUHVPRUH
SURIRXQGDQGV\VWHPDWLFUHVHDUFKRQWKHLQGLYLGXDODQGRUJDQL]DWLRQDOOHYHOLQWHU
QDWLRQDOH[SHULHQFHRIWKHVHILUPV
 3URDFWLYHQHVVDQGUHDFWLYHQHVVDQGWKHGHYHORSPHQWRI,19V
7KLVVHFWLRQGLVFXVVHVWKHFRQFHSWVRISURDFWLYHQHVVDQGUHDFWLYHQHVV LQUHODWLRQ
WR,19V3URDFWLYHQHVVKDVEHHQGLVFXVVHG LQWKH,19DQG,(UHVHDUFKDQGRIWHQ
DVDQLQWHJUDOSDUWRIWKHHQWUHSUHQHXULDORULHQWDWLRQFRQFHSWZKLFKKDVEHHQDWWKH
FRUHRIPXFK,19DQG,(UHVHDUFK$VDQH[DPSOH2YLDWWDQG0F'RXJDOO
EXLOGRQWKHFRQFHSWRISURDFWLYHQHVVLQWKHLUGHILQLWLRQRILQWHUQDWLRQDOHQWUHSUH
QHXUVKLS,WKDVEHHQVXJJHVWHGWKDWSURDFWLYHQHVVGLVWLQJXLVKHVHDUO\LQWHUQDWLRQ
DOL]LQJ YHQWXUHV IURPRWKHU W\SHVRI LQWHUQDWLRQDO ILUPV DOWKRXJKHPSLULFDO HYL
GHQFH LV OLPLWHG0RHQ	6HUYDLV$W WKHVDPHWLPH WKHFRQFHSWRIUHDF
WLYHQHVV KDV UHFHLYHG OHVV DWWHQWLRQ LQ ,19 DQG ,( UHVHDUFKGLVFXVVLRQV ,Q WKLV
WKHVLV LW LVDUJXHG WKDW WKH IXUWKHUH[DPLQDWLRQRI WKHFRQFHSWVRISURDFWLYHQHVV


  ,Q1RUZD\DVFRPSDUHGWRODWHLQWHUQDWLRQDOL]LQJILUPVHDUO\LQWHUQDWLRQDOL]DWLRQZDVDVVRFL
DWHGZLWKDKLJKHUQXPEHURIH[SRUWPDUNHWVDVZHOODVJUHDWHUSV\FKLFDQGJHRJUDSKLFGLV
WDQFHRIWKHPDUNHWVHQWHUHG7KLVUHODWLRQVKLSZDVQRW IRXQGLQ'HQPDUNDQG)UDQFH ,QDOO
WKUHHFRXQWULHVWKHUHZHUHQRGLIIHUHQFHVLQWKHGLVWULEXWLRQFKDQQHOVXVHGE\WKHHDUO\RUODWH
LQWHUQDWLRQDOL]LQJILUPV0RHQ	6HUYDLV
 $FWD:DVDHQVLD
 
DQG UHDFWLYHQHVVPLJKW FRQWULEXWHWR WKHXQGHUVWDQGLQJRIWKH ,19SKHQRPHQRQ
,W LV LPSRUWDQW WR XQGHUVWDQG WKH SRVVLEOH FRQWLQJHQW UROH RI SURDFWLYHQHVV DQG
UHDFWLYHQHVV LQ ,19V DQG WR H[SOLFDWHXQGHUZKLFK FRQGLWLRQV WKHSURDFWLYHQHVV
DQGUHDFWLYHQHVVDUHFKDUDFWHULVWLFRI,19V,QGHHGLWLVVXJJHVWHGWKDWVLJQLILFDQW
LQVLJKWVDUHOLNHO\ZKHQSURDFWLYHQHVVDQGUHDFWLYHQHVVDUHQRWWUHDWHGVLPSO\DVD
GLFKRWRPRXVSURFHVV
2QDWKHRUHWLFDOOHYHOWKHH[DPLQDWLRQRIWKHWZRFRQFHSWVLVOLNHO\WRFRQWULEXWH
WRWKHJUHDWHULQWHJUDWLRQRIHQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVDVSHFWVLQ
GHVFULELQJ,19VDQGWKHUHE\WR,(WKHRU\6XFKDQDSSURDFKPLJKWEHQHILW IURP
GUDZLQJRQ WKH VWUDWHJ\ OLWHUDWXUH ZKHUH WKH WZRFRQFHSWV KDYH EHHQGLVFXVVHG
WRJHWKHU DV WKH VWUDWHJLF DSSURDFK WKDW LQFRUSRUDWHVERWKSURDFWLYH DQG UHDFWLYH
HOHPHQWV ZDV GHILQHG LQ WKH HDUO\ VWUDWHJ\ OLWHUDWXUH DV SODQQLQJ 0LQW]EHUJ
 ,QVWHDG HQWUHSUHQHXULDO VWUDWHJ\ZDV VHHQ DV PHUHO\ SURDFWLYH ZKHUHDV
UHDFWLYHQHVVZDVDVVRFLDWHGZLWKDGDSWLYHVWUDWHJLFEHKDYLRXU 0LQW]EHUJ
,QWKHHQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVOLWHUDWXUHWKHWZRFRQFHSWVKDYH
EHHQGLVFXVVHGDVSDUWVRIRWKHUFRQFHSWV,QWKHHQWUHSUHQHXUVKLSUHVHDUFKSURDF
WLYHQHVVKDVPRVWO\EHHQVHHQDVDQHOHPHQWLQWKHHQWUHSUHQHXULDOVWUDWHJLFRULHQ
WDWLRQSRVWXUH XQGHUO\LQJ ILUP EHKDYLRXU 0LOOHU  &RYLQ 	 6OHYLQ 
/XPSNLQ	'HVVDQGWKHFRQFHSWKDVLWVIRXQGDWLRQVLQWKHVWUDWHJ\OLWHUD
WXUHHJ0LQW]EHUJ0LOOHU	)ULHVHQ9HQNDWUDPDQD,QHQWUH
SUHQHXUVKLS OLWHUDWXUH UHDFWLYHQHVV KDV EHHQ GLVFXVVHG PDLQO\ DV QRQHQWUHSUH
QHXULDO EHKDYLRXU +RZHYHU LQ WKH LQWHUQDWLRQDOL]DWLRQ OLWHUDWXUH WKH SURDFWLYH
QHVV DQG UHDFWLYHQHVV DUH GLVFXVVHG OHVV DQG PDLQO\ LPSOLFLWO\ XVLQJ WKH WHUPV
WKDW UHODWH WR WKH WRSLF5HDFWLYHQHVVKDV LPSOLFLWO\IHDWXUHGWKH LQWHUQDWLRQDOL]D
WLRQPRGHOVHVSHFLDOO\LQH[SODLQLQJWKHILUVWVWHSVRILQWHUQDWLRQDOL]DWLRQE\HP
SKDVLVRQILOOLQJXQVROLFLWHGRUGHUVRUUHOXFWDQWDGMXVWPHQWWRFKDQJLQJFRQGLWLRQV
IRUH[DPSOH%LONH\	7HVDU-RKDQVRQ	9DKOQH
7DNLQJDPRUHPXOWLIDFHWHGYLHZWKHPDUNHWLQJOLWHUDWXUHKDVUHFHQWO\GLVFXVVHG
UHDFWLYHQHVV DQG SURDFWLYHQHVV DV WZR HOHPHQWV RI WKH PDUNHW RULHQWDWLRQ FRQ
VWUXFW:KHUHDVPDUNHWRULHQWDWLRQKDVWUDGLWLRQDOO\EHHQDVVRFLDWHGZLWKUHVSRQ
VLYHQHVV WRPDUNHW QHHGVDQG FRPSHWLWRUPRYHV HJ1DUYHU	6ODWHU  LQ
PRUHUHFHQW OLWHUDWXUHWKHRWKHUVLGHRIWKHFRQVWUXFWKDVEHHQGLVFXVVHGDVVRPH
ILUPVKDYHEHHQIRXQGWRVKRZSURDFWLYHPDUNHWRULHQWDWLRQWRZDUGVODWHQWQHHGV
RIFXVWRPHUV1DUYHU6ODWHU	0DF/DFKODQ$WXDKHQH*LPD6ODWHU	2O
VRQ$KLJKO\PDUNHWRULHQWHGILUPKDVEHHQVXJJHVWHGWRKDYHWKHFDSDELO
LW\WRIRFXVRQERWKH[LVWLQJDQGIXWXUHPDUNHWQHHGVLPSO\LQJWKDWWKLVVWUDWHJLF
DSSURDFKXOWLPDWHO\LQYROYHVERWKSURDFWLYHDQGUHDFWLYHIHDWXUHV.HWFKHQ+XOW
	6ODWHU2QWKHRWKHUKDQGVRPHVWXGLHVVXJJHVWWKDWSURDFWLYHDQGUHDF
WLYHPDUNHWRULHQWDWLRQSOD\DFRQWLQJHQWUROHLQILUPSHUIRUPDQFHGHSHQGLQJRQ
$FWD:DVDHQVLD
LWV ILWZLWK IRUH[DPSOHWKHVWUXFWXUDOFKDUDFWHULVWLFVRIWKHRUJDQL]DWLRQ2OVRQ
6ODWHU	+XOW,QWKHH[WDQW,19UHVHDUFKXQGHUVWDQGLQJRIWKHFRQGLWLRQDO
UROH RISURDFWLYHQHVV DQG UHDFWLYHQHVV LQ VWUDWHJLF DSSURDFKHV DQG EHKDYLRXU RI
,19VDVZHOODVRIWKHLUGHYHORSPHQWDQGSHUIRUPDQFHLVOLPLWHGGHVSLWHWKHLP
SRUWDQFHRIWKHWRSLF
 (QWUHSUHQHXULDOVWUDWHJLFPDUNHWLQJDQGWKHGHYHORSPHQWRI,19V
7KLVVHFWLRQGLVFXVVHVWKHFRQFHSWRIHQWUHSUHQHXULDOPDUNHWLQJDVDQDOWHUQDWLYH
VWUDWHJLFDSSURDFKIRUPDUNHWLQJLQ,19V6RIDUWKHPDUNHWLQJVWUDWHJLHVRI,19V
KDYH UHFHLYHG OHVV DWWHQWLRQ DPRQJ UHVHDUFKHUV DQG WKH DFFXPXODWLRQ RI
NQRZOHGJH LQ WKLVUHVSHFW LV VWLOO DW DQHDUO\VWDJH VHHHJ.HXSS	*DVVPDQQ
5LDOSHWDO6W\OHV	6H\PRXU-RQHVHWDO6WLOOPDUNHW
LQJFDSDELOLWLHVDUHOLNHO\WREHFUXFLDOLQXQGHUVWDQGLQJWKHGHYHORSPHQWRI,19V
5LSROOpV	%OHVD
(QWUHSUHQHXULDO PDUNHWLQJ LV SRVLWLRQHG DW WKH LQWHUVHFWLRQ RI HQWUHSUHQHXUVKLS
DQG PDUNHWLQJ UHVHDUFK WUDGLWLRQV DQG LW KDV HPHUJHG IURP WKH QRWLRQ WKDW WKH
SUHYDLOLQJPDUNHWLQJWKHRULHVDUHQRW DGHTXDWHWRH[SODLQVPDOO \RXQJRUHQWUH
SUHQHXULDOILUPV,W LVDQDSSURDFKIRUVWUDWHJLFPDUNHWLQJXQGHUFRQGLWLRQVVXFK
DV HQYLURQPHQWDO WXUEXOHQFH FRPSOH[LW\ DQG OLPLWHG UHVRXUFHV &ROOLQVRQ 	
6KDZ+LOOV+XOWPDQ	0LOHV0RIILW	&KLDJRXULV0RUULVHW
DO,WPLJKWEHHVSHFLDOO\LQVLJKWIXOWRH[SORUHWKHHQWUHSUHQHXULDOPDUNHW
LQJ VWUDWHJLHV LQ ,19V DV WKHVH FRQGLWLRQV DUH OLNHO\ WR DSSO\ JLYHQ WKDW ,19V 
RIWHQIDFHH[WUHPHO\FRPSOH[LQWHUQDWLRQDOEXVLQHVVHQYLURQPHQWVZKLOHVWLOOYHU\
\RXQJ &RQYHUJHQFHV QRWZLWKVWDQGLQJ ,19 VWXGLHV WKDW GUDZ RQ WKH LQWHUIDFH
EHWZHHQHQWUHSUHQHXUVKLSDQGPDUNHWLQJDQGWKDW DGRSW WKHHQWUHSUHQHXULDOPDU
NHWLQJ DSSURDFK DV WKHLU WKHRUHWLFDO EDFNJURXQG DUH VFDUFH )LOOLV  IRU WZR
H[FHSWLRQVVHH.RFDN	$ELPEROD0RUW:HHUDZDUGHQD	/LHVFK
2QWKHFRQWUDU\VWXGLHVGLVFXVVLQJPDUNHWLQJLQ,19VKDYHWHQGHGWR OLPLW WKHLU
WKHRUHWLFDODSSURDFKHVWRLQWHJUDWLQJPDUNHWLQJDQGLQWHUQDWLRQDOEXVLQHVVDQGVR
UDWKHUUHSOLFDWHLQWHUQDWLRQDOPDUNHWLQJUHVHDUFKLQDQ,19FRQWH[W
6RPHDXWKRUVVXJJHVWWKDWHQWUHSUHQHXULDOPDUNHWLQJLVIRVWHUHGE\DFXOWXUHRID
ILUPWKDW LQWHJUDWHVHQWUHSUHQHXULDORULHQWDWLRQZLWKPDUNHWRULHQWDWLRQ0RUULVHW
DO7KHNH\DUHDVRILQWHUIDFHEHWZHHQHQWUHSUHQHXUVKLSDQGPDUNHWLQJDUH
FKDQJH &DUVRQ HW DO  DQRSSRUWXQLVWLF QDWXUH DQG LQQRYDWLYHQHVV LQ WKH
PDQDJHPHQWDSSURDFK&ROOLQVRQ	6KDZ6PDOOZRQGHU WKHQWKDWHQWUH
SUHQHXULDOPDUNHWLQJ KDVPDQ\ IHDWXUHV WKDWRYHUODSZLWK ,(7KHFRUH FRQFHSWV
GHILQLQJ ,( KDYH EHHQ YDOXH FUHDWLRQ DQG HQWUHSUHQHXULDO RULHQWDWLRQ 2YLDWW 	
0F'RXJDOO(QWUHSUHQHXULDOPDUNHWLQJ LQWHJUDWHVWKHVHWZRDVSHFWV LQWKDW
 $FWD:DVDHQVLD
 
WKH IRFDOSRLQWRIHQWUHSUHQHXULDOPDUNHWLQJ LV LQQRYDWLYHYDOXHFUHDWLRQ 0RUULV
HWDO
+RZHYHU LQWHJUDWLQJ WKH FRQFHSW RIHQWUHSUHQHXULDOPDUNHWLQJ LQWR WKHVWXG\RI
,19VLPSOLHVWKDWWKHLQWHUQDWLRQDOQDWXUHRIWKHFRQWH[WKDVWREHDFNQRZOHGJHG
3HUKDSVRQHRIWKHPRVWZRUWK\DVSHFWVWRFRQVLGHULVWKHDGDSWDWLRQRIPDUNHWLQJ
VWUDWHJLHVWR LQGLYLGXDOFRXQWULHVRUFXVWRPHUV&DYXVJLOHWDO  ,19VWKDW
IDFHWKHOLDELOLW\RIQHZQHVVDQGIRUHLJQQHVVQHHGWREHFDSDEOHRILQQRYDWLQJEXW
DOVR DGDSWLQJ WR WKH LQWHUQDWLRQDOPDUNHWV 7KH LQWHUQDWLRQDOPDUNHWLQJ UHVHDUFK
KDVIHDWXUHGDQRQJRLQJLQWHUHVW LQWKLVWRSLFVLQFHWKHODWHV%X]]HOO
-DLQ7KHRGRVLRX	/HRQLGRX5\DQV*ULIILWK	:KLWH+RZ
HYHU DGDSWDWLRQDQG VWDQGDUGL]DWLRQDVSHFWV KDYH UHFHLYHG VXUSULVLQJO\ OLWWOH DW
WHQWLRQ LQ WKH ,( DQG ,19 FRQWH[W 0DGVHQ	 6HUYDLV *DEULHOVVRQ HW DO
5HVHDUFKRQDGDSWDWLRQDOVRUHVSRQGVWRWKHFDOOE\UHVHDUFKHUVWRWDNHLQWR
DFFRXQW WKH JOREDOL]DWLRQ DQG ORFDOL]DWLRQ DVSHFWV RI WKH ,19 SKHQRPHQRQ
6YHQVVRQDQG3D\HQ 7KXV WKH IRFDOGLPHQVLRQVRIHQWUHSUHQHXULDOPDU
NHWLQJLQDQ,19FRQWH[WPLJKWEHWKRVHUHODWHGWRLQQRYDWLYHQHVVDQGDGDSWDWLRQ
LQWKHFUHDWLRQRIYDOXH
&RQFHUQLQJWKH ILUVWGLPHQVLRQZKLOHWKH,19SKHQRPHQRQKDVRIWHQEHHQDVVR
FLDWHGZLWK LQQRYDWLYHQHVV UHDVRQLQJ RQ WKH UHODWLRQ EHWZHHQ WKH WZR LV RIWHQ
DQHFGRWDO 7KHSUHYLRXV UHVHDUFKKDVQRW FRQWHPSODWHG WKHSRVVLEOH ULVNVRU WKH
FRQWLQJHQWUROHRILQQRYDWLYHQHVVLQ,19V,WLVDOVRXQFOHDUZKDWDUHWKHGLIIHUHQW
ZD\VLQZKLFK,19VDUHLQQRYDWLYHDQGKRZWKRVHZD\VUHODWHWRWKHLQWHUQDWLRQDO
GHYHORSPHQWRI,19V±RUKRZWKHLQQRYDWLYHQHVVFKDQJHVGXULQJWKLVGHYHORS
PHQW,QGHHGRIWHQWKHLQQRYDWLYHQHVVLQ,19VKDVEHHQVWXGLHGDVDQHOHPHQWRI
ILUPFXOWXUH'LPLWUDWRV	3ODNR\LDQQDNLDQGXQGHU WKHFRQFHSWRIHQWUH
SUHQHXULDORULHQWDWLRQ.QLJKW	&DYXVJLO.URSSHWDO=KRX
7KLVKDVOHGLQWRIRFXVDQGHPSKDVLVRQPDQDJHPHQWYLVLRQDQGDSSURDFKRQWKH
RQHKDQGDQGRQQHZSURGXFWVDQGWHFKQRORJLFDOOHDGHUVKLSRQWKHRWKHUIROORZ
LQJHJ&RYLQ	6OHYLQ/XPSNLQ	'HVVDVVRXUFHVRILQQRYDWLYH
QHVVZLWKRXWDPRUHSURIRXQGLQWHJUDWLRQRIWKHPDUNHWLQJOLWHUDWXUHDQGLWVFRQ
FHSWVWR HQWUHSUHQHXUVKLSDQG LQQRYDWLYHQHVV2QO\D IHZ ,19VWXGLHVKDYHGLV
FXVVHGLQQRYDWLYHQHVVDWWKHPDUNHWLQJVWUDWHJ\OHYHO+XJKHVHWDO.LPHW
DO  .RFDN 	 $ELPEROD  (YHQ WKLV GLVFXVVLRQ LV IRFXVHG PRUH RQ
SURGXFWVDQGWHFKQRORJLHVZKLFKEHFRPHVSDUWLFXODUO\HYLGHQW LQWKHLUHPSLULFDO
HQTXLULHVVHHDOVR&KHWW\	6WDQJO*DVVPDQQ	.HXSS$VKDVEHHQ
VWUHVVHGE\2¶'Z\HU*LOPRUHDQG&DUVRQPDUNHWLQJLQQRYDWLYHQHVV
³GRHV QRW MXVW UHODWH WR SURGXFWV QHZ SURGXFW GHYHORSPHQW DQG WHFKQRORJLFDO
GHYHORSPHQW EXW LV DOVR HYLGHQW LQ RWKHU DVSHFWV RIPDUNHWLQJ UHODWHG DFWLYLWLHV
DQG GHFLVLRQV«´7KHPDUNHWLQJ VWUDWHJ\ DV D ZKROH DQG LWV GLIIHUHQW HOHPHQWV
$FWD:DVDHQVLD
HJSULFLQJFKDQQHOPDQDJHPHQWFXVWRPHUUHODWLRQVKLSVDQGYDOXHFRFUHDWLRQ
UHSUHVHQWSRWHQWLDOFRUHDUHQDV WR LQQRYDWHDQGGHVHUYHD UHVHDUFK IRFXVRIWKHLU
RZQLQWKH,19FRQWH[W
,QUHODWLRQWRWKHVHFRQGGLPHQVLRQDGDSWDWLRQWKHUHVXOWVRIWKHOLPLWHGQXPEHU
RIVWXGLHV DUH VRPHZKDW FRQWUDGLFWRU\ 6RPH VWXGLHV VXJJHVW WKDW ,19VQHHG WR
PDNHFOHDUFXWGHFLVLRQVUHJDUGLQJZKHWKHUWKH\DUHWRIROORZDKLJKO\VWDQGDUG
L]HGPDUNHWLQJVWUDWHJ\RUDKLJKO\DGDSWHGFXVWRPPDGHRQH0DGVHQ	6HUYDLV
 2WKHU VWXGLHV SRLQW RXW WKH LPSRUWDQFH RI FDSLWDOL]LQJ RQ KRPRJHQHRXV
RIIHULQJV DQG VWDQGDUGL]HG SODWIRUPV *DVVPDQQ 	 .HXSS  /DDQWL HW DO
 7KH VWXGLHV DUH DOVR OLPLWHG WR VSHFLDO KLJKWHFKQRORJ\ VHFWRUV VXFK DV
,&7 DQGELRWHFKQRORJ\,ELG7KXV IXUWKHU UHVHDUFKRQHQWUHSUHQHXULDOPDUNHW
LQJHVSHFLDOO\LQWHUPVRILQQRYDWLYHQHVVDQGDGDSWDWLRQLVQHHGHGWRLQFUHDVHWKH
XQGHUVWDQGLQJ RI WKH ,19 SKHQRPHQRQ DQG WR XQYHLO WKH FLUFXPVWDQFHV XQGHU
ZKLFK LQQRYDWLYHQHVVDQGDGDSWDWLRQDUH WKHPRUHFKDUDFWHULVWLFRUSUHIHUDEOHLQ
,19V
 6XPPDU\ 
7RH[DPLQHWKHSUHPLVHVLQ,19UHVHDUFKWKLVVWXG\H[SORUHVWKHYDULHW\DVRS
SRVHG WR WKH FRQVLVWHQF\ G\QDPLVPDV RSSRVHG WR VWDELOLW\ DQG FRQWH[WXDOLW\
DVRSSRVHGWRJHQHUDOLW\LQWKHGHYHORSPHQWRI,19VE\IRFXVLQJRQWKHVHOHFWHG
SHUVSHFWLYHVGLVFXVVHGDERYH6XFKDQH[DPLQDWLRQLVFORVHWRWKHFRQWLQJHQF\RU
FRDOLJQPHQW DSSURDFKHV WKDW KDYH EHHQ GLVFXVVHG LQ WKH RUJDQL]DWLRQ UHVHDUFK
VLQFH WKH V HJ +HOOULHJHO 	 6ORFXP  7RVL 	 +DPPHU  7RVL
7KHFRQWLQJHQF\DSSURDFKSRVLWVDPDWFKEHWZHHQDFHUWDLQVHWRIWKHRUHWL
FDOGLPHQVLRQVDVEHLQJFULWLFDOWRWKHLUXQGHUVWDQGLQJDVVXPLQJIRUH[DPSOHWKDW
WKHQDWXUHDQGGHYHORSPHQW RIRUJDQL]DWLRQV LV OLNHO\ WR EHVLWXDWLRQVSHFLILFRU
FRQWLQJHQW RQ WKH FRQWH[WXDO IDFWRUV 7KH WHUP FRQWLQJHQF\ LV DVVRFLDWHG ZLWK
WHUPVVXFKDVFRDOLJQPHQWFRQJUXHQF\ ILWPDWFKUHFRQFLOLQJDQGFRQVLVWHQF\
DQG LWKDVEHHQVWXGLHG IURPERWKGHVFULSWLYHDQGQRUPDWLYHVWDQGSRLQWV9HQND
WUDPDQ7KHUHLVDVWUHDPRIOLWHUDWXUHIRFXVLQJRQWKHVWUDWHJLFILW9HQND
WUDPDQE HLWKHU LQ WHUPVRI WKH ILW EHWZHHQ VWUDWHJ\DQGH[WHUQDO HQYLURQ
PHQWRUWKHILWEHWZHHQVWUDWHJ\DQGILUPUHVRXUFHV,QLQWHUQDWLRQDOEXVLQHVV OLW
HUDWXUH WKH FRQWLQJHQF\ DSSURDFK DQG WKH FRQFHSW RI VWUDWHJLF ILW LQ SDUWLFXODU
KDYHEHHQGLVFXVVHGLQUHODWLRQWRVWDQGDUGL]DWLRQVWUDWHJLHVHJ.DWVLNHDV6DP
LHH	7KHRGRVLRX6FKLONH5HLPDQ	7KRPDV
7KH FRQWLQJHQF\ UHODWLRQVKLSV EHWZHHQ HQWUHSUHQHXUVKLS DQG LQWHUQDWLRQDO EXVL
QHVVKDYHDWWUDFWHGVRPHDWWHQWLRQ IRFXVLQJ IRUH[DPSOHRQWKHUROHRIVWUDWHJLF
 $FWD:DVDHQVLD
 
ILWEHWZHHQHQWUHSUHQHXULDORULHQWDWLRQWKHH[SRUWFKDQQHOVWUXFWXUHDQGWKHHQYL
URQPHQW LQWKHH[SRUWSHUIRUPDQFHRIILUPV<HRK	-HRQJ+RZHYHUWKH
FRQWLQJHQF\SHUVSHFWLYHKDVUDUHO\EHHQH[SOLFLWO\DGRSWHGLQ,19DQG,(VWXGLHV
VHHILHOGUHYLHZVE\HJ.HXSS	*DVVPDQQ-RQHVHWDO0F'RX
JDOODQG2YLDWW  UHIHU WR WKHFRQWLQJHQF\DSSURDFK LQ WKHLU HDUO\VWXG\RI
QHZ YHQWXUH LQWHUQDWLRQDOL]DWLRQ IURP D VWUDWHJLF DQG SHUIRUPDQFH SHUVSHFWLYH
EXW LQ ODWHU VWXGLHV WKH FRQWLQJHQF\ YLHZ LV PDLQO\ DFNQRZOHGJHG LPSOLFLWO\
ZLWKRXWLQWHJUDWLQJWKHFRQWLQJHQF\OLWHUDWXUHLQWRWKHWKHRUHWLFDOIUDPHZRUNV
7KHOLWHUDWXUHUHYLHZE\.HXSSDQG*DVVPDQQVXJJHVWVWKDWLQWKH,(
DUWLFOHV WKH FRQWLQJHQF\ DSSURDFK KDV EHHQ XVHG RQO\ WZLFH DV D WKHRUHWLFDO
IUDPHZRUNLQWKHVWXGLHVLQWKLVILHOG$PRQJWKHIHZH[DPSOHVRIWKHVWXGLHVLQ
WKH,(ILHOGZKLFKGLVFXVVWKHLGHDRIFRQWLQJHQF\DUHWKRVHE\'LPLWUDWRV/LRX
NDV DQG&DUWHU  ,EHK  .LVV DQG'DQLV  DQG $O/DKDP DQG
6RXLWDULV'LPLWUDWRVHWDOVWXG\WKHPRGHUDWLQJHIIHFWVRIWKHGR
PHVWLF DQG IRUHLJQ HQYLURQPHQW RQ WKH UHODWLRQ EHWZHHQ HQWUHSUHQHXUVKLS DQG
LQWHUQDWLRQDOSHUIRUPDQFHRI*UHHNILUPVQRWVSHFLILFDOO\RI,19V7KHLUILQGLQJV
KLJKOLJKWKRZWKHXQFHUWDLQW\RIWKHGRPHVWLFHQYLURQPHQWLQSDUWLFXODUSRVLWLYHO\
PRGHUDWHV IRUHLJQ VDOHV SHUIRUPDQFH RI HQWUHSUHQHXULDOO\ RULHQWHG ILUPV ,EHK
 LQWHJUDWHV DVSHFWV IURP WKH HQWUHSUHQHXUVKLS H[SRUWLQJ DQG FRQWLQJHQF\
DSSURDFKHVWRXQGHUVWDQGWKHH[SRUWYHQWXUHFUHDWLRQDPRQJ1LJHULDQVPDOOILUPV
DQGWKHUHVXOWVVXJJHVW WKDWHQWUHSUHQHXULDORULHQWDWLRQLVDQDSSURSULDWHVWUDWHJLF
SRVWXUHIRUVPDOOILUPVZKHQWKH\RSHUDWHLQDKRVWLOHHQYLURQPHQW7KHWZRODWWHU
VWXGLHVIRFXVRQWKHFRQWLQJHQWUROHRIQHWZRUNUHODWLRQVKLSV LQ,19V,QLQYHVWL
JDWLQJ WKH UROH RI VRFLDO QHWZRUNV .LVV DQG 'DQLV  ILQG WKDW WKH UROH RI 
ZHDN YHUVXV VWURQJ WLHV LQ VSHHGLQJ XS WKH QHZ YHQWXUH LQWHUQDWLRQDOL]DWLRQGH
SHQGV RQ WKH FRXQWU\¶V OHYHO RI LQVWLWXWLRQDO GHYHORSPHQW ,Q WKH VWXG\ E\ $O
/DKDPDQG6RXLWDULVWKHFRQWLQJHQWUROHRIORFDODQGQDWLRQDOQHWZRUNVLQ
WKHSURSHQVLW\RIQHZYHQWXUHV WR LQWHUQDWLRQDOL]HE\ IRUPLQJ UHVHDUFKDOOLDQFHV
ZDVH[SORUHG7KHUHVXOWVVXJJHVWWKDWQDWLRQDOFRRSHUDWLRQEHIRUHHQWHULQJLQWHU
QDWLRQDOUHVHDUFKDOOLDQFHVLVEHQHILFLDOWR,19VZKHUHDVWKHUROHRIORFDOFOXVWHUV
GHSHQGVRQWKHFKDUDFWHULVWLFVRIWKDWFOXVWHU
,QWKLVVWXG\WKHSHUVSHFWLYHVDQGFRQFHSWVIRFXVHGRQLQWKHDUWLFOHVDUHLQWHQGHG
WR FRQWULEXWHWRWKHXQGHUVWDQGLQJRI,19VLQGLIIHUHQW FLUFXPVWDQFHVDQGWRH[
DPLQHWKHFRQWLQJHQWUROHRIVWUDWHJLFDSSURDFKHVDQGLQWHUQDWLRQDOH[SHULHQFHLQ
,19V,QJHQHUDOZKHQFRPSDUHGWRPRUHXQLYHUVDODSSURDFKHVWKHFRQWLQJHQF\
DSSURDFK KDV EHHQ VKRZQ WR EH HVSHFLDOO\ YDOXDEOH LQ H[DPLQLQJ WKH FRPSOH[
UHODWLRQVKLSVDQGVLWXDWLRQVSHFLILFGHYHORSPHQWRIQHZYHQWXUHVVXFKDVWKHHI
IHFWVRIHQWU\EDUULHUVWRWKHSHUIRUPDQFHRIQHZYHQWXUHV5RELQVRQ	0F'RX
JDOO  7KLV W\SH RI DSSURDFK DOORZV IRU D PRUH PXOWLIDFHWHG GHSLFWLRQ RI D 
$FWD:DVDHQVLD
SKHQRPHQRQDQGIRUUHVHDUFKHUVWRHODERUDWHRQWKHLQWHUYHQLQJYDULDEOHVVXFKDV
LQGXVWU\ QDWXUH ILUP JURZWK SKDVH RU VWUDWHJ\ LQ WKH HQTXLU\ ,Q WKLV VWXG\ WKH 
FRQWLQJHQF\DSSURDFKLVSRWHQWLDOO\XVHIXOLQH[DPLQLQJWKHUHODWLRQVKLSEHWZHHQ
IRU H[DPSOH LQWHUQDWLRQDO H[SHULHQFH DQG ,19 GHYHORSPHQW SURDFWLYHQHVV DQG
,19GHYHORSPHQW DQG LQQRYDWLYHQHVV DQG ,19 SHUIRUPDQFH$Q LOOXVWUDWLRQRI
WKHWKHRUHWLFDODSSURDFKDQGFRQFHSWXDOFKRLFHVRIWKHWKHVLVLVSUHVHQWHGLQ)LJ
XUH


)LJXUH $QLOOXVWUDWLRQRIWKHWKHRUHWLFDODSSURDFKDQGFRQFHSWXDOFKRLFHVLQ
WKHDUWLFOHVRIWKHWKHVLV
&RQWLQJHQF\
DSSURDFK
'HYHORSPHQW
RI,19V
7\SRORJ\DSSURDFK
9DULHW\YV
FRQVLVWHQF\
'\QDPLVPYV
VWDELOLW\
$UWLFOH%
$UWLFOH'
$UWLFOH$
$UWLFOH&
(QWUHSUHQHXULDO
PDUNHWLQJ
(QYLURQPHQW
(QWUHSUHQHXUVKLS
0DUNHWLQJ
LQWHUIDFH
&RQWH[WXDOLW\ YV
JHQHUDOLW\
,QWHUQDWLRQDO
%XVLQHVV
(QWUHSUHQHXUVKLS
LQWHUIDFH
*URZWK
3HUIRUPDQFH
$UWLFOHV$'
6WUDWHJLFILW
,QWHUIDFH
DSSURDFK,QWHUQDWLRQDO
H[SHULHQFH
3URDFWLYHQHVV	
5HDFWLYHQHVV
 $FWD:DVDHQVLD
 
 0(7+2'2/2*<
7KHPHWKRGRORJ\DSSOLHGLQWKLVWKHVLVDQGWKHFKRLFHVXQGHUO\LQJ LWFDQEHSUH
VHQWHG LQ GLIIHUHQW ZD\V +RZHYHU LW LV SHUKDSV PRVW UHOHYDQW WR GLVFXVV WKH 
PHWKRGRORJLHVLQWHUPVRIKRZWKH\DUHVHOHFWHGDQGXVHGWRDQVZHUWKHUHVHDUFK
TXHVWLRQVRIWKHWKHVLV 7KHDUWLFOHVWKDW FRPSULVHWKHFRUHFRQWHQWRIWKLVWKHVLV
DOUHDG\LQYROYHDGLVFXVVLRQRIWKHPHWKRGRORJLFDOFKRLFHVDQGWKHLU MXVWLILFDWLRQ
LQWKHUHVSHFWLYHVWXG\7KH\DOVRGHVFULEHWKHGDWDFROOHFWLRQDQGDQDO\VLVPHWK
RGVDVZHOODVWKHHPSLULFDOGDWDVHWXQGHULQTXLU\7KXVLQRUGHUWRDYRLGGXSOL
FDWLQJWKHFRQWHQW LQWKHDUWLFOHVWKLVFKDSWHU IRFXVHVRQWKHPHWKRGRORJ\RIWKH
WKHVLVDVDZKROH
&RQVHTXHQWO\WKHHPSKDVLVLQWKLVFKDSWHULVILUVWODLGRQWKHVFLHQWLILFSKLORVRSK
LFDORULHQWDWLRQRIWKHWKHVLV7KHQWKHGLVFXVVLRQPRYHV IRUZDUGWR GHVFULEHWKH
PHWKRGRORJLHVXVHGDQGWKHMXVWLILFDWLRQRIVXFKPHWKRGRORJLHVLQWKHOLJKWRIWKH
RYHUDOOUHVHDUFKTXHVWLRQVRIWKLVWKHVLV7KLVLVIROORZHGE\WKHGHVFULSWLRQRIWKH
GDWDFROOHFWLRQDQGDQDO\VLVPHWKRGV
 6FLHQWLILFSKLORVRSKLFDORULHQWDWLRQ
6FLHQWLILF SKLORVRSKLFDORULHQWDWLRQUHIHUVWRRQWRORJLFDO HSLVWHPRORJLFDOPHWK
RGRORJLFDO DQG D[LRORJLFDO EHOLHIV KHOG E\ WKH UHVHDUFKHU2QWRORJ\GHSLFWV WKH
UHVHDUFKHU¶V YLHZ RI WKH QDWXUH RI UHDOLW\ WKHLU FRQFHSWLRQ RI WKHZRUOG DQG RI
KRZLWRSHUDWHV(SLVWHPRORJ\WKHQLVDERXWWKHUHODWLRQVKLSEHWZHHQWKHHQTXLUHU
DQGWKHQDWXUHRINQRZOHGJHDERXWWKHUHVHDUFKHU¶VYLHZUHJDUGLQJZKDWFRQVWL
WXWHV DFFHSWDEOH NQRZOHGJH HJ REVHUYDEOH SKHQRPHQD VXEMHFWLYH PHDQLQJV
IDFWVRUFUHDWHGILQGLQJV$[LRORJ\UHIHUVWRWKHUHVHDUFKHU¶VRULHQWDWLRQWRZDUGV
WKHUROHRIYDOXHVLQUHVHDUFKHJLVUHVHDUFKWREHYDOXHIUHHYDOXHODGHQRUYDO
XHERXQG 7KH WZR SDUWLFXODUO\ LPSRUWDQW DVSHFWVRIRQWRORJ\ DQG WKHUHE\RI
HSLVWHPRORJ\DUHVXEMHFWLYLVPDQGREMHFWLYLVP:KLOHVXEMHFWLYLVPDVVXPHVWKDW
VRFLDOSKHQRPHQDDUH FUHDWHG FRQVWUXFWHG IURPWKHSHUFHSWLRQV DQG DFWLRQVRI
VRFLDO DFWRUV REMHFWLYLVP SRVLWV WKDW VRFLDO HQWLWLHV H[LVW LQ D UHDOLW\ H[WHUQDO WR 
DQG LQGHSHQGHQWRIVRFLDODFWRUV7KHRQWRORJLFDOYLHZSRLQW LVWUDGLWLRQDOO\VHHQ
WRGHILQHWKHPHWKRGRORJLFDOVWDQFHRIDUHVHDUFKKRZHYHUWKHPHWKRGRORJ\PD\
DOVREHLQGHSHQGHQWRIWKHUHVHDUFKHU¶VRZQRQWRORJ\6DXQGHUVHWDO±
*XED	/LQFROQ
,QWKH VFLHQWLILF UHVHDUFKGLIIHUHQW DSSURDFKHVPD\EH LGHQWLILHGRQWKH EDVLV RI
GLIIHULQJZRUOGYLHZVRUVHWVRIEDVLFEHOLHIV*XED	/LQFROQ LHRQWKH
EDVLV RI GLIIHUHQW DVVXPSWLRQV RQ RQWRORJ\ HSLVWHPRORJ\ DQG PHWKRGRORJ\
$FWD:DVDHQVLD
+RZHYHU WKHUH LV QR FRQVHQVXVRQWKH LVVXH6HYHUDODXWKRUVKDYHGLVWLQJXLVKHG
WKHVFLHQWLILFDSSURDFKHVXVLQJGLIIHUHQWSKLORVRSKLFDODVVXPSWLRQVDQGSURYLGHG
FODVVLILFDWLRQV WKDW YDU\FRQVLGHUDEO\ HDFKFODVVLILFDWLRQGHSHQGLQJRQWKHSRLQW
RIYLHZWDNHQVHHDOVRWKHFRQWUDGLFWRU\XVHRIWKHFRQFHSWVRISKLORVRSKLFDODS
SURDFK DQG SDUDGLJP $V DQ H[DPSOH %XUUHOO DQG0RUJDQ  GLVWLQJXLVK
EHWZHHQIRXUSDUDGLJPVLQRUJDQL]DWLRQDOUHVHDUFKWKHIXQFWLRQDOLVW LQWHUSUHWLYH
UDGLFDO KXPDQLVW DQG UDGLFDO VWUXFWXUDOLVW SDUDGLJPV *XED DQG /LQFROQ 
LGHQWLILHG WKH IROORZLQJ FRPSHWLQJ SDUDGLJPV LQ HVSHFLDOO\ TXDOLWDWLYH VRFLDO
VFLHQFH UHVHDUFK SRVLWLYLVP SRVWSRVLWLYLVP FULWLFDO WKHRU\ SRVW VWUXFWXUDOLVP
SRVW PRGHUQLVP DQG D EOHQG RI WKH WZR DQG FRQVWUXFWLYLVP ,Q EXVLQHVV DQG
PDQDJHPHQW UHVHDUFK6DXQGHUVHWDOLVRODWHIRXUSKLORVRSKLFDORUL
HQWDWLRQVQDPHO\SRVLWLYLVPUHDOLVPLQWHUSUHWLYLVPDQGSUDJPDWLVP
,GHDOO\ WKHSKLORVRSKLFDORULHQWDWLRQWKDW D UHVHDUFKHUDGRSWVJXLGHV WKHLUPHWK
RGRORJLFDOFKRLFHV6RPH DXWKRUVDVVRFLDWH WKHSRVLWLYLVW SDUDGLJPZLWK WKDW UH
VHDUFKWKDWDLPVWRH[SODLQDQGWKHFRQVWUXFWLYLVWRULQWHUSUHWLYLVWSDUDGLJPZLWK
UHVHDUFKDLPLQJIRUXQGHUVWDQGLQJ*XED	/LQFROQ7UDGLWLRQDOO\WKHSRV
LWLYLVWYLHZKDVEHHQDVVRFLDWHGPRUHZLWKTXDQWLWDWLYHPHWKRGVDQGFULWLFDOWKHR
U\DQGFRQVWUXFWLYLVPPRUHZLWKTXDOLWDWLYHPHWKRGV,QSUDFWLFHDSDUWLFXODUUH
VHDUFKTXHVWLRQVHOGRPIDOOVLQWRRQO\RQHSKLORVRSKLFDOGRPDLQ6DXQGHUVHWDO
DQG LW LV OLNHO\ WKDW WKH UHVHDUFKHUPD\ UHHYDOXDWHDQG UHGHILQH WKH EDVLF
EHOLHIVKHOGGXULQJWKHUHVHDUFKSURFHVV$VGLVFXVVHGE\3DWWRQWKHSDUD
GLJPVDUHLQDVHQVHQRUPDWLYHDQGFDQWKHUHIRUHHYHQEHUHJDUGHGDVUHVWULFWLQJ
,QWKLVVWXG\WKHSXUSRVH LVWRGHVFULEHDQGXQGHUVWDQGDSKHQRPHQRQDVZHOODV
WRH[SODLQWKHUHODWLRQVKLSVXQGHUO\LQJ LW,QVRGRLQJ LW LVDUJXHGWKDWWKHVWXG\
EHQHILWVIURPQRWUHVWULFWLQJLWVHOIWRDVROHO\REMHFWLYHSRVLWLYLVWRUSXUHO\VXEMHF
WLYHFRQVWUXFWLYLVWRULHQWDWLRQEXW LQVWHDGDOORZVWKHUHVHDUFKTXHVWLRQVWRJXLGH
WKHPHWKRGRORJLFDOFKRLFHV7KLVFRPHVFORVHWRDSUDJPDWLFSKLORVRSKLFDOWKLQN
LQJ3DWWRQ±+XUPHULQWD3HOWRPlNL	1XPPHOD
<HW FRQVLGHULQJ WKH RYHUDOO WKHVLV SURFHVV LW ZDV QRW WKH FDVH WKDW , ILUVW DF
TXDLQWHGP\VHOIZLWK WKHGLIIHUHQW VFLHQWLILFSKLORVRSKLFDORULHQWDWLRQV DQG WKHQ
FRQWHPSODWHGZKLFKRQHWR UHO\RQZKHQHPEDUNLQJRQWKHUHVHDUFK7KLVPLJKW
EHFRQVLGHUHGDVDKLQGUDQFHEXWDWWKHVDPHWLPHLWDOORZHGPHWRNHHSDQRSHQ
PLQGLQSUHSDULQJWKHUHVHDUFKSURSRVDO3DWWRQ+RZHYHU,VRRQUHDO
L]HGWKDW WKH OLQHRIWKLQNLQJWKDWSHUKDSVPRVW LQVSLUHVDQGJXLGHVWKLVUHVHDUFK
UHIOHFWV WKH UHDOLW\RULHQWHG YLHZ ,ELG HVSHFLDOO\ FULWLFDO UHDOLVP DQG SRVW
SRVLWLYLVW WKLQNLQJ 7KHUH DUH PDQ\ YLHZV RQ ZKDW FULWLFDO UHDOLVP LV VHH HJ
5HHG  (DVWRQ  ,W UHIHUV WR WKH RQWRORJLFDO YLHZ ZKLFK LV VWURQJO\
EDVHGRQWKHLGHDVRI5R\%KDVNDUVHH6DXQGHUVHWDO±,WLVVHHQ
KHUHDVDIRUPRIUHDOLVPZKHUHWKHRQWRORJLFDOIRXQGDWLRQSRVLWVWKDWWKHUHH[LVWV
 $FWD:DVDHQVLD
 
DUHDOLW\DVLWLVVHHQDQGH[SHULHQFHGEXW LWFDQRQO\EHDFFHVVHGLPSHUIHFWO\DQG
ZLWKDQLQFRPSOHWHREMHFWLYLW\±GXHWRWKHIXQGDPHQWDOO\LQWUDFWDEOHQDWXUHRIWKH
SKHQRPHQD7KHNQRZOHGJHRIUHDOLW\LVEDVHGRQVRFLDOFRQGLWLRQLQJRXUXQGHU
VWDQGLQJRIVRFLDOVWUXFWXUHV7KH IRFXV LVRQH[SODLQLQJDSKHQRPHQRQLQDFRQ
WH[WDQGUHFRJQL]LQJWKHLPSRUWDQFHRIPXOWLSOHOHYHOVLQDQ\H[DPLQDWLRQRIUHOD
WLRQVKLSV6DXQGHUVHWDO±
&ULWLFDO UHDOLVP LV DOVR WKH RQWRORJ\ JHQHUDOO\ VHHQ DV XQGHUO\LQJ WKH SRVW
SRVLWLYLVW SDUDGLJP *XED 	 /LQFROQ  -lUYHQVLYX 	 7|UQURRV  DOW
KRXJKQRWDOODUHNHHQWRDVVRFLDWHWKHVHWZRZLWKHDFKRWKHU5HHG(DVWRQ
3RVWSRVLWLYLVPLVRQHRIWKHPRGLILFDWLRQVRISRVLWLYLVPRWKHUVXFKPRGL
ILFDWLRQV LQFOXGH ORJLFDO SRVLWLYLVP DQG ORJLFDO HPSLULFLVP 7KH RQWRORJ\ RI
SRVLWLYLVPLVEDVHGRQQDLYHUHDOLVPWKHUHH[LVWVDUHDOUHDOLW\WKDW LVDSSUHKHQVL
EOH*XED	/LQFROQ ,Q LWVFOHDU IRUPSRVLWLYLVPLPSOLHVDGHGXFWLYHDS
SURDFKDQG WKH VHDUFK IRU µWUXWK¶ WKURXJK WKH YHULILFDWLRQRIK\SRWKHVHV WKURXJK
HPSLULFDOREVHUYDWLRQ7KHHPSLULFDOUHVHDUFKLVXVXDOO\DSSURDFKHGZLWKDWKHR
UHWLFDO SUHXQGHUVWDQGLQJ DQG PDLQO\ TXDQWLWDWLYH PHWKRGV &ULWLFDO UHDOLVP DV
ZHOO DV SRVWSRVLWLYLVP HPHUJHG IURPFULWLTXHV RISRVLWLYLVP 3DWWRQ  
5HHG/LQFROQ	*XED ILUVWUHJDUGHGSRVWSRVLWLYLVPDVDZLGH
UHVHDUFKWUHQGWKHYHU\DVVXPSWLRQVRIZKLFKZHUHEDVLFDOO\WKHUHYHUVHRIWKRVH
RISRVLWLYLVP7KH\ ODEHOOHG WKHUHVHDUFK HUD µSRVW¶SRVLWLYLVPDVWKHQDWXUDOLVWLF
SDUDGLJP/DWHUWKHVDPHVFKRODUVGHVFULEHGLWDVDPRUHOLPLWHGSDUDGLJPDQGWKH
RQHWKDWGHVSLWHGLIIHUHQFHVVWLOOVKDUHGPRUHWHQHWVZLWKSRVLWLYLVPWKDQIRUH[
DPSOHFRQVWUXFWLYLVPDQGFULWLFDO WKHRU\*XED	/LQFROQ7KH\GHVFULEH
KRZLQOLQHZLWKFULWLFDOUHDOLVPSRVWSRVLWLYLVPLVVHHQWRDGRSWDQDSSURDFKWR
NQRZOHGJHZKHUHDK\SRWKHVLVWKDW FDQQRWEHIDOVLILHGPD\EHDFFHSWHGDV LQGL
FDWLQJ SUREDEOH WUXWK 7KH SRVWSRVLWLYLVW DSSURDFK DOVR LPSOLHV UHFRJQLWLRQ RI
DEGXFWLYH UHVHDUFKDQ LQFUHDVHGXVHRITXDOLWDWLYHPHWKRGVDQGQHZNQRZOHGJH
WKDWLVQRWWKHRU\GULYHQEXWHPHUJLQJIURPWKHHPSLULFDOZRUOG,ELG,WVKLIWVWKH
HPSKDVLVIURPWKHFRQWUROOHGWRWKHQDWXUDOHJWKHVLWXDWLRQDORUFRQWH[WERXQG
UHVHDUFKVHWWLQJ,ELG/LQFROQ	*XED
7KLV OLQH RI WKRXJKW UHVSRQGV WR WKH QHHG RI ,( UHVHDUFK WR UHFRQFLOH SRVLWLYLVW 
WKLQNLQJZLWKDOWHUQDWLYHUHDOLVWDQGLQWHUSUHWLYHLQVLJKWV&RYLHOOR	-RQHV
DQGFDQEHLGHQWLILHGZLWKFRQWLQJHQF\DSSURDFKWRR,QGHHGWKHDVSHFWVRIFULWL
FDOUHDOLVPDVZHOODVSRVWSRVLWLYLVPKDYHEHHQLPSRUWDQW IRUWKHSUHVHQW VWXG\
ZKLFKLVSKHQRPHQRQEDVHGDQGVHHNVWRXQGHUVWDQGDQGH[SODLQWKHFRQWLQJHQW±
VLWXDWLRQDODQGFRQWH[WXDO±DVSHFWVRIWKHSKHQRPHQRQWKURXJKLQWHJUDWLQJWKHRU\
IURPPDQ\ILHOGVDQGE\XVLQJERWKTXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGVLQRUGHU
WR DGGUHVV WKHFRPSOH[LWLHVRIWKHSKHQRPHQRQDVFRPSUHKHQVLYHO\DVSRVVLEOH
3RVWSRVLWLYLVP LQWKLVWKHVLV LV WDNHQWRPHDQWKDWDOWKRXJKDEVROXWHREMHFWLYLW\
$FWD:DVDHQVLD
DQG YDOXHIUHHNQRZOHGJH LV LPSRVVLEOH WRDFKLHYH LW LVVWLOOSRVVLEOH DQGZRUWK
VWULYLQJ IRU WR GLVWLQJXLVKEHWZHHQPRUHDQG OHVVSODXVLEOHFODLPVDQGEHWZHHQ
EHOLHIDQGYDOLGEHOLHIDQG WRGLVFXVVWKH LQIOXHQFHVRIELDVHVDQGYDOXHV LQUH
VHDUFK3DWWRQ
,QGXFWLRQ ±'HGXFWLRQ ± $EGXFWLRQ 7KH WZR EDVLF DSSURDFKHV DYDLODEOH WR UH
VHDUFKDUH GHGXFWLRQDQG LQGXFWLRQ7KHVHDSSURDFKHVGLIIHU IURPHDFKRWKHU LQ
WHUPV RI KRZ WKHRU\ DQG HPSLULFDO REVHUYDWLRQV DUH OLQNHG WR HDFK RWKHU DQG
ZKLFK LV WKHSUHGRPLQDQW GULYHU LQUHVHDUFK:KLOHVWXGLHV WKDW IRFXVRQ WHVWLQJ
WKHRU\GULYHQ K\SRWKHVHV IROORZ D GHGXFWLYH DSSURDFK WKRVH WKDW VWDUW ZLWK WKH
HPSLULFDOREVHUYDWLRQVDQG WKHQSURFHHG WR IRUP WKHRUHWLFDODVVXPSWLRQVDUH LQ
GXFWLYH LQ QDWXUH +RZHYHU UDWKHU WKDQ OHDQLQJ RQ HLWKHU RQH RI WKHVH VRPH
VFKRODUVSRLQWRXWWKDWQRUHVHDUFKFDQEHGHVFULEHGDVSXUHO\GHGXFWLYHRULQGXF
WLYH DQG WKDW LQ SUDFWLFH LW LV PRUH EHQHILFLDO WR FRPELQH WKH WZR DSSURDFKHV
6DXQGHUVHWDO±7KHLGHDRIDEGXFWLRQLVGLVFXVVHGE\IRUH[DP
SOHE\'XERLVDQG*DGGH ,W FDQEHVHHQ WR OLH LQ WKHPLGGOHJURXQGEH
WZHHQGHGXFWLRQDQGLQGXFWLRQDQGLQYROYHVJRLQJEDFNDQGIRUWKEHWZHHQWKHRU\
DQGHPSLULFDOREVHUYDWLRQV7KHW\SHRIDSSURDFKLVDOVRFRQVLVWHQWZLWKWKHSKLO
RVRSKLFDO RULHQWDWLRQ RI WKLV VWXG\ 7KXV LQ OLQH ZLWK WKH FULWLFDO UHDOLVP DQG 
SRVWSRVLWLYLP WKHUHVHDUFKSURFHVVRIWKLVWKHVLVDVDZKROHFDQEHGHVFULEHGDV
DEGXFWLYHDQGDVRQHDLPLQJDWWKHRU\JHQHUDWLQJDQGWHVWLQJ-lUYHQVLYX	7|UQ
URRV
+RZHYHUDV)LJXUHLOOXVWUDWHVDQ\UHVHDUFKFDQEHDEGXFWLYHLQGLIIHUHQWZD\V
7KHHPSKDVLVRQDEGXFWLRQ LQGXFWLRQDQGGHGXFWLRQLV OLNHO\WRYDU\GXULQJWKH
UHVHDUFKSURFHVV-lUYHQVLYX	7|UQURRVDQGWKHFXUUHQWERG\RIUHVHDUFK
LVQRH[FHSWLRQ$VDQH[DPSOHDUWLFOH%ZLWKLWVTXDQWLWDWLYHDSSURDFKFRQVLVWV
PRUHRIGHGXFWLYHHOHPHQWV WKDQ WKH WZR DUWLFOHV WKDWDUHEDVHGRQDFDVH VWXG\
DSSURDFKDQGOHDQPRUHWRZDUGVDQDEGXFWLYHDQGSDUWO\DOVRLQGXFWLYHDSSURDFK
VHH7DEOHLQ6HFWLRQ7KHHQTXLU\LQWRVRPHRIWKHFRQFHSWV±VXFKDVLQ
WHUQDWLRQDOL]DWLRQ GHJUHH VFRSH DQG VSHHG DQG LQWHUQDWLRQDO H[SHULHQFH ±ZDV
FRQVLGHUHGWRVXLWDQDSSURDFKIURPDPRUHGHGXFWLYHRULHQWDWLRQDOVRLQWKHFDVH
VWXGLHV 7KHUH DUH GLIIHUHQWZD\VRI WKHRUL]LQJ IURPFDVH VWXGLHV $V WKLV VWXG\
UHOLHV RQ FULWLFDO UHDOLVP DQG SRVWSRVLWLYLVP LQ WHUPV RI LWV VFLHQWLILF
SKLORVRSKLFDOSUHPLVHV WKHWKHRU\GHYHORSPHQW ODUJHO\IROORZVZD\VWKDWFRXOG
EHGHVFULEHGDVQDWXUDOH[SHULPHQWVDQGFRQWH[WXDOL]HGH[SODQDWLRQ:HOFKHWDO
7KLVPHDQV WKDW UDWKHUWKDQDLPLQJ WR EXLOG WKHRU\SXUHO\RQWKHEDVLVRI
LQGXFWLRQDV SRVLWHG E\(LVHQKDUGW  WKLV WKHVLV EXLOGV WKHRU\WKURXJKDE
GXFWLRQDQGPRUHFORVHO\IROORZVWKHWKHRU\GHYHORSPHQW ORJLFSUHVHQWHGE\UH
DOLW\RULHQWHGUHVHDUFKHUVVXFKDV<LQ
 $FWD:DVDHQVLD
 

)LJXUH $QDEGXFWLYHUHVHDUFKSURFHVVDVDPL[RILQGXFWLYHDEGXFWLYHDQG
GHGXFWLYHVXESURFHVVHVLOOXVWUDWLYHH[DPSOHGLIIHUHQWSKDVHVPD\
DSSO\WRGLIIHUHQWVWXGLHV-lUYHQVLYX	7|UQURRV
 0HWKRGRORJLFDODSSURDFKHV
1XPPHODDQG:HOFKHPSKDVL]HWKDWWKHFRUHILHOGVXQGHUO\LQJ,(WKDWLV
WRVD\LQWHUQDWLRQDOEXVLQHVVDQGHQWUHSUHQHXUVKLSUHVHDUFKKDYHERWKEHHQRYHU
ORDGHG ZLWK TXDQWLWDWLYH VWXGLHV $FFRUGLQJ WR &RYLHOOR DQG -RQHV  WKH
UHVHDUFKPHWKRGRORJLHV LQWKH ILHOGRI,( VKRXOGDLPIRUPRUHG\QDPLFUHVHDUFK
GHVLJQVDQG LQWHJUDWLQJSRVLWLYLVWZLWK LQWHUSUHWDWLYHDSSURDFKHV LQPHWKRGRORJL
FDOFKRLFHV,WKDVDOVREHHQVXJJHVWHGWKDWWKHUHVHDUFKRQ,19VVKRXOGDGRSWD
PXOWLSOHPHWKRGDSSURDFKUDWKHU WKDQFRQFHQWUDWHRQDQ\VLQJOHPHWKRGRIGDWD
FROOHFWLRQDQGDQDO\VLVDQG WKHDGYDQWDJHRIXVLQJD FRPELQDWLRQRITXDOLWDWLYH
DQGTXDQWLWDWLYHRULHQWHGUHVHDUFKVKRXOGEHDSSOLHGPRUHHIILFLHQWO\WRGHWHFWWKH
,19 SKHQRPHQRQ 5LDOS HW DO  7KH VFLHQWLILF SKLORVRSKLFDO RULHQWDWLRQ
XQGHUO\LQJ WKHSUHVHQW VWXG\ LPSOLHV DQ DSSURDFK WKDWPRYHV LQ WKLV LQWHJUDWLYH
GLUHFWLRQ,QGHHGZKHQFRQVLGHULQJWKLVWKHVLVDVDZKROHLWZRXOGQRWKDYHEHHQ
SRVVLEOHWRJHQHUDWHDKROLVWLFXQGHUVWDQGLQJRI,19VDVDUHVHDUFKSKHQRPHQRQLI
DVLQJOHPHWKRGRORJ\DQGHPSLULFDOGDWDVHWKDGEHHQFKRVHQ,IRQO\DTXDQWLWD
WLYHPHWKRGZDVFKRVHQLWZRXOGKDYHIDLOHGWRDFKLHYHXQGHUVWDQGLQJDQGGHSWK
RIDQDO\VLVDQGSURGXFHGLQNQRZOHGJHRIWKHSKHQRPHQRQOLPLWHGE\EHLQJWRR
VXSHUILFLDORUVWDQGDUGL]HG7KLVZRXOGQRWKDYHVHUYHG WKHQHHGVRIHDUO\VWDJH
UHVHDUFK,ILWKDGVHOHFWHGRQO\DTXDOLWDWLYHPHWKRGDQGRQHFDVHILUPIRUH[DP
SOHWKHUHVHDUFKZRXOGKDYHIDFHGWKHSUREOHPRIEHLQJWRRDQHFGRWDOJLYHQWKDW
:KROH UHVHDUFK SURFHVV
$EGXFWLYH
5HVHDUFK SKDVH 
0RVWO\ GHGXFWLYH
SDUWO\ LQGXFWLYH
5HVHDUFK SKDVH 
6WURQJO\ DEGXFWLYH
5HVHDUFK SKDVH 
6WURQJO\ LQGXFWLYH
SDUWO\ DEGXFWLYH
5HVHDUFK SKDVH 
'HGXFWLYH
7KHRU\ 7KHRU\ 7KHRU\ 7KHRU\
, $ 
(PSLULFDO
REVHUYDWLRQV
(PSLULFDO
REVHUYDWLRQV
(PSLULFDO
REVHUYDWLRQV
(PSLULFDO
REVHUYDWLRQV
7LPH
$FWD:DVDHQVLD
WKHDLPLVWRGHYHORSWKHRU\7KHUHVHDUFKZRXOGKDYHPLVVHGRXWWKHRSSRUWXQLW\
WR GHYHORS WKHRU\ WKURXJK FRPSDULVRQ DQG UHSOLFDWLRQ ,QGHHG VHYHUDO VFKRODUV
SRLQWRXWKRZLW LVEHQHILFLDOWRXVHDPL[RITXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGV
DQGGLIIHUHQWGDWDVHWVWRVWXG\DSKHQRPHQRQDQGKRZWKLV LQFUHDVHVWKHDFURVV
PHWKRGWULDQJXODWLRQRIUHVHDUFK
&RQVHTXHQWO\ WKLVVWXG\DGRSWVDQGLQWHJUDWHVTXDOLWDWLYHDQGTXDQWLWDWLYHPHWK
RGRORJLFDOSDUDGLJPV7KHGLIIHUHQW DUWLFOHVDSSURDFKWKHUHVHDUFKSUREOHPZLWK
WKHPHWKRGRORJ\PRVWEHQHILFLDODQGDSSURSULDWH IRU WKHVSHFLILF IRFXVDUHD DQG
UHVHDUFKTXHVWLRQ7KHWKHVLVLQYROYHVWKUHHHPSLULFDOVWXGLHV2YHUDOO LIWKHWKH
VLVLVUHJDUGHGDVRQHVWXG\LW IROORZVWKDWWKLVVWXG\DGRSWVDPL[HGPHWKRGDS
SURDFK+RZHYHU WZRRIWKH HPSLULFDODUWLFOHV $	' DGRSW DFDVH VWXG\DS
SURDFKZKLFKLPSOLHVWKDWWKHPHWKRGVXVHGWRFROOHFWDQGDQDO\VHGDWDDUHPDLQ
O\TXDOLWDWLYHDOWKRXJKTXDQWLWDWLYHFRPSRQHQWVFDQDOVREH LGHQWLILHG$FRPEL
QDWLRQ RI D VXUYH\ DQG FDVH VWXG\DSSURDFK LV DGRSWHG LQ DUWLFOH % XVLQJ ERWK
TXDQWLWDWLYHDQGTXDOLWDWLYHPHWKRGV$VKRUWGHVFULSWLRQRIZKDWLVPHDQWE\WKH
VHGLIIHUHQWPHWKRGRORJLFDODSSURDFKHVLVSUHVHQWHGQH[W
 &DVHVWXG\DSSURDFK
$FDVHVWXG\DSSURDFKLVXVXDOO\VHHQDVDSSURSULDWHZKHQWKHDLPLVWRGHYHORS
RU H[WHQG WKHRU\ LQ D VLWXDWLRQ ZKHUH WKH FRQWH[W WKH VXUURXQGLQJ FRQGLWLRQV
SOD\V D FUXFLDO UROH LQ XQGHUVWDQGLQJ D SKHQRPHQRQ (LVHQKDUGW  6WDNH
$FDVHVWXG\DSSURDFKFDQDOVREHUHJDUGHGDV
SDUWLFXODUO\ZHOOVXLWHGWRQHZUHVHDUFKDUHDVRUUHVHDUFKDUHDVIRUZKLFK
H[LVWLQJWKHRU\VHHPVLQDGHTXDWH7KLVW\SHRIZRUNLVKLJKO\FRPSOHPHQWDU\
WRLQFUHPHQWDOWKHRU\EXLOGLQJIURPQRUPDOVFLHQFHUHVHDUFK7KHIRUPHULV
XVHIXOLQHDUO\VWDJHVRIUHVHDUFKRQDWRSLFRUZKHQDIUHVKSHUVSHFWLYHLV
QHHGHG ZKLOH WKH ODWWHU LV XVHIXO LQ ODWHU VWDJHV RINQRZOHGJH (LVHQKDUGW
±
$FDVHVWXG\LVHVSHFLDOO\XVHIXOZKHQWKHIRFXVLVRQµKRZ¶DQGµZK\¶TXHVWLRQV
DQGRQXQGHUVWDQGLQJWKHFDVHVLQWKHLUXQLTXHFRQWH[WVLQWKHVHWWLQJVZKHUHWKH\
WDNHSODFH<LQ6WDNH7KHFDVHVWXG\DSSURDFKDOORZVWKHVWXG\RI
FRPSOH[DQG FKDQJLQJ SKHQRPHQD ,Q VXFKD VLWXDWLRQ D FDVH VWXG\ LV OLNHO\ WR
RXWSHUIRUPVXUYH\RURWKHUTXDQWLWDWLYHPHWKRGRORJLHV:KHQWKHPHFKDQLVPVRI
GHYHORSPHQWDQGFDXVDWLRQDUHXQNQRZQFRPSOLFDWHGRUPXOWLGLPHQVLRQDOWKH\
DUHGLIILFXOWWRUHYHDOZLWKDTXDQWLWDWLYHVXUYH\W\SHRIVWXG\
$VVXFKDFDVHFDQEHPDQ\WKLQJVVXFKDVDQLQGLYLGXDODQRUJDQL]DWLRQDSUR
JUDPPHDSURFHVVRUDQHYHQW$UHVHDUFKHUFDQFRQGXFW DFDVHVWXG\VROHO\WR
 $FWD:DVDHQVLD
 
XQGHUVWDQGDSDUWLFXODUFDVHWKDWWKH\KDYHDQLQWULQVLFLQWHUHVWLQRUDFDVHFDVHV
FDQEHVWXGLHGDVLQVWUXPHQWVWRDVVLVWXQGHUVWDQGLQJVRPHWKLQJHOVH6WDNH
,QWKLVODWWHUFDVHWKHUHVHDUFKHUXVHVWKHFDVHWRVWXG\DPRUHFRPPRQSKHQRPH
QRQWRXQGHUVWDQGSDUWLFXODUFRQFHSWVRUWRGHYHORSWKHRU\6XFKDQDSSURDFKLV
WDNHQLQWKLVWKHVLV7KHUHDUHGLIIHUHQWVWUDWHJLHVDYDLODEOHWRSXUVXHWKLVW\SHRI
FDVHUHVHDUFKVXFKDVGRLQJDVLQJOHRUPXOWLSOHFDVHVWXG\DQGDKROLVWLFRUHP
EHGGHGFDVHVWXG\<LQ7KHPXOWLSOHFDVHVWXG\DSSURDFKGUDZVSDUWLFXODU
O\RQWKHRUHWLFDOFDVHVHOHFWLRQSURFHGXUHWKDWHQDEOHVERWKOLWHUDODQGWKHRUHWLFDO
UHSOLFDWLRQRI WKH LVVXH EHLQJ IRFXVHGRQ VXFKDV WKH UHODWLRQVKLSVEHWZHHQ WZR
FRQFHSWV 7KHVH DUH FRUH VRXUFHV RI VWUHQJWKHQLQJ WKH GHYHORSPHQW RI WKH FRQ
FHSWVDQGWKHRUHWLFDOSURSRVLWLRQV(LVHQKDUGW	*UDHEQHU<LQ%RWK
VLQJOHDQGPXOWLSOHFDVHVWXGLHVFDQEHKROLVWLFRUHPEHGGHGPHDQLQJWKHFDVHLV
VWXGLHGZLWKRXW VSHFLI\LQJDXQLW RIDQDO\VLV KROLVWLFDOO\RUE\GHILQLQJRQHRU
PRUH XQLWV RIDQDO\VLV LQ D VLQJOH FDVHRU LQHDFK FDVHRIDPXOWLSOHFDVH VWXG\
HPEHGGHG
0RUHVSHFLILFDOO\DFDVHVWXG\DSSURDFKLVQRWUHVWULFWHGWRDQ\GDWDFROOHFWLRQRU
DQDO\VLVPHWKRGEXWFDQUDWKHUEHVHHQDVDUHVHDUFKVWUDWHJ\7KHGDWDFROOHFWHG
IRUFDVHVWXGLHVDVZHOODVWKHPHWKRGVXVHGIRUDQDO\VLQJVXFKGDWDFDQEHERWK
TXDOLWDWLYHDQGTXDQWLWDWLYHDOWKRXJKDFDVHVWXG\LVSHUKDSVPRUHRIWHQDVVRFLDW
HGZLWKTXDOLWDWLYHPHWKRGV$VZLOOEHGLVFXVVHG ODWHU LQ6HFWLRQWKLVVWXG\
DGRSWVDPXOWLSOHFDVHVWXG\DSSURDFKWKDWFRPSULVHVERWKTXDOLWDWLYHDQGTXDQWL
WDWLYH HOHPHQWV:KHUHDVFDVH VWXG\ LVPRUHTXDOLWDWLYH LQ WHUPVRIERWKFDVH
GDWDFROOHFWLRQDQGDQDO\VLVFDVHVWXG\GUDZVPRUHFOHDUO\RQERWKTXDOLWDWLYH
DQGTXDQWLWDWLYHWHFKQLTXHV
 6XUYH\DSSURDFK
6XUYH\LVHVVHQWLDOO\DTXDQWLWDWLYHPHWKRGLQYROYLQJODUJHVDPSOHVDQGVWDWLVWLFDO
DQDO\VLV ,W LV HVSHFLDOO\XVHIXO IRU FDSWXULQJ FDXVHHIIHFW UHODWLRQVKLSV EHWZHHQ
LQGHSHQGHQW GHSHQGHQW DQG H[WUDQHRXV YDULDEOHV *KDXUL 	 *U¡QKDXJ 
±8VXDOO\WKHPRUHGHVFULSWLYHW\SHVRITXHVWLRQVZKDWKRZPXFKKRZ
PDQ\ZKRDQGZKHUHDUHLQYHVWLJDWHGWKURXJKVXUYH\VDQGZKHUHDVFDVHVWXGLHV
SXUVXHDQDO\WLFJHQHUDOL]DWLRQWKHTXDQWLWDWLYHVXUYH\DLPVIRUVWDWLVWLFDOJHQHUDO
L]DWLRQIURPWKHVDPSOHWRDODUJHUSRSXODWLRQ6DXQGHUVHWDO<LQ
$TXHVWLRQQDLUH±HLWKHUVHOIRUUHVHDUFKHUDGPLQLVWHUHG±LVXVXDOO\XVHGLQVXU
YH\V DOWKRXJKRWKHU GDWD FROOHFWLRQ WHFKQLTXHV VXFKDV VWUXFWXUHGREVHUYDWLRQ
DUHDYDLODEOHDVZHOO6DXQGHUVHWDO7RSUHSDUHVXUYH\TXHVWLRQQDLUHUH
TXLUHVDUHVHDUFKHUWRGHYHORSPHDVXUHPHQWVFDOHVZKLFKRSHUDWLRQDOL]HWKHFRQ
FHSWVLQIRFXV7KLVLQYROYHVPDNLQJDUHYLHZRIH[WDQW OLWHUDWXUHLQRUGHUWRILQG
$FWD:DVDHQVLD
DQGXWLOL]HSUHWHVWHGVFDOHV,QIDFWVXUYH\VDUHXVXDOO\UHJDUGHGDVHIIHFWLYH LQ
VLWXDWLRQVZKHQUHVHDUFKRQDQGNQRZOHGJHRIWKHWRSLFDOUHDG\H[LVWVZKLFKFDQ
WKHQEHXWLOL]HG LQ WKHTXHVWLRQQDLUH*LYHQWKHVH FRQGLWLRQV D VXUYH\ LV XVXDOO\
GHGXFWLYHLQQDWXUH,QWKLVVWXG\WKHVXUYH\DQGFDVHVWXG\PHWKRGRORJ\DUHDS
SOLHG LQFRPELQDWLRQWRDGGUHVVUHVHDUFKTXHVWLRQLLDERXW LQWHUQDWLRQDOH[SHUL
HQFHLQ,19VDUWLFOH%7KHUDWLRQDOHIRUWKLVFKRLFHLVSUHVHQWHGLQ6HFWLRQ
 7KHPL[HGPHWKRGDSSURDFK
$PL[HGPHWKRGDSSURDFKFDQEHGHILQHGLQGLIIHUHQWZD\VEXW LQJHQHUDOLWFDQ
EHUHJDUGHGDVVRPHFRPELQDWLRQRIGLIIHUHQWUHVHDUFKVWUDWHJLHVDQGRUPHWKRGV
)ROORZLQJ &UHVZHOO HW DO   +XUPHULQWD3HOWRPlNL DQG 1XPPHOD
GHILQHGDPL[HGPHWKRGVWXG\DV
«RQHWKDWFRPELQHVTXDOLWDWLYHGDWDFROOHFWLRQDQGRUDQDO\VLVZLWKTXDQWL
WDWLYHGDWDFROOHFWLRQDQGRUDQDO\VLVLQDVLQJOHVWXG\7KHGDWDPD\EHFRO
OHFWHGFRQFXUUHQWO\RUVHTXHQWLDOO\DQGFRPELQHGDWRQHRUPRUHVWDJHVLQ
WKHUHVHDUFKSURFHVV+XUPHULQWD3HOWRPlNL	1XPPHOD
,WKDVEHHQDUJXHGWKDWWKHXVHRIPL[HGPHWKRGVSURYLGHVEHQHILWVRYHUDVLQJOH
PHWKRG DSSURDFK:KHUHDV TXDOLWDWLYH DQG TXDQWLWDWLYH PHWKRGV DUH HDFKPRUH
FRPSDWLEOH IRU DQVZHULQJ FHUWDLQ W\SHVRITXHVWLRQVPL[HGPHWKRGV HQDEOH WKH
UHVHDUFKHU WR VLPXOWDQHRXVO\ DGGUHVV ERWK ³FRQILUPDWRU\ DQG H[SORUDWRU\ TXHV
WLRQV DQG WKHUHIRUH YHULI\ DQG JHQHUDWH WKHRU\ LQ WKH VDPH VWXG\´ 7HGGOLH 	
7DVKDNNRUL7KLV LVSHUKDSVDUDWKHU LGHDOLVWLFYLHZRIWKHFDSDFLW\RI
WKHPL[HGPHWKRGDSSURDFK+RZHYHUXVLQJDPL[RIGDWDFROOHFWLRQDQGRUDQDO
\VLV PHWKRGV LV OLNHO\ WR LQFUHDVH YDOLGLW\ WKURXJK WULDQJXODWLRQ DQG WR JLYH D
GHHSHUEURDGHUDQGPRUH LOOXVWUDWLYHGHVFULSWLRQRIDSKHQRPHQRQ+XUPHULQWD
3HOWRPlNL	1XPPHOD6XFKDQDSSURDFKGRHVQRWFRPHZLWKRXWFKDOOHQJ
HV±WKHXVHRIPL[HGPHWKRGVLPSOLHVDQHHGIRUPRUHUHVRXUFHVDQGVNLOOVWRXVH
DQGLQWHJUDWHERWKTXDOLWDWLYHDQGTXDQWLWDWLYHGDWDFROOHFWLRQDQGDQDO\VLVPHWK
RGV
7KHUHDUHVHYHUDODOWHUQDWLYHVDQGGLIIHUHQWW\SHVRIDSSURDFKHVWRXVLQJPXOWLSOH
PHWKRGV LQ D VWXG\ VHH HJ 7DVKDNNRUL	7HGGOLH  &UHVZHOO  ±
,QWKLVWKHVLVWKHFRPELQDWLRQVRITXDQWLWDWLYHDQGTXDOLWDWLYHPHWKRGVWDNH
GLIIHUHQW IRUPV LQWKHDUWLFOHVDVZLOOEHGHVFULEHG ODWHU LQ6HFWLRQVDQG
0L[HG PHWKRGV DSSURDFK KDV RIWHQ EHHQ DVVRFLDWHG ZLWK SUDJPDWLVP 3DWWRQ
  +RZHYHU LQ WKLV WKHVLV LW LV DVVXPHG WKDW PL[HG PHWKRG DSSURDFK
PLJKWEHDGRSWHGZKLOHVWLOO OHDQLQJRQDVSHFLILFVLQJOHVFLHQWLILFSKLORVRSKLFDO
RULHQWDWLRQ+HQFHLQWKLVWKHVLVWKHFULWLFDOUHDOLW\RULHQWHGYLHZKDVLQIOXHQFHG
DQGJXLGHGWKHPL[HGPHWKRGDSSURDFKDQGUHVHDUFKHQGHDYRXUVXQGHUWDNHQ
 $FWD:DVDHQVLD
 
 0HWKRGRORJLFDOMXVWLILFDWLRQ
$VUHIOHFWHGLQWKHGLVFXVVLRQDERYHWKHGHWHUPLQDWLRQRIUHVHDUFKVWUDWHJ\HVSH
FLDOO\WKHPHWKRGRORJLFDODSSURDFKLVEDVHGRQGLIIHUHQWDVSHFWV7KHWZRSRLQWV
RIGHSDUWXUH DUH WKH VFLHQWLILF SKLORVRSKLFDO RULHQWDWLRQ RI WKH UHVHDUFK DQG WKH
QDWXUHRIWKHUHVHDUFKTXHVWLRQLWVHOI,QDGGLWLRQFRQVLGHUDWLRQVKRXOGEHJLYHQWR
WKHGHJUHHRIFRQWUROWKDWWKHUHVHDUFKKDVRYHUHYHQWVRULVVXHVWREHLQYHVWLJDWHG
DQGWKHIRFXVRIWKHVWXG\RQFRQWHPSRUDU\DVRSSRVHGWRKLVWRULFDOSKHQRPHQD
(VSHFLDOO\ ZKHQ FRPSDULQJ WKH FDVH VWXG\ DSSURDFK DQG TXDQWLWDWLYH VXUYH\
PHWKRG WKH IRUPHU LV RIWHQ MXVWLILHGZKHQ WKH REMHFWLYH LV WR DQVZHU µKRZ¶ RU
µZK\¶±TXHVWLRQVZKHUHDVDVXUYH\FDQUHYHDOWKHµZKDW¶DQGµKRZPXFK¶DVSHFWV
RIUHODWLRQVKLSVEHWZHHQGLIIHUHQWFRQFHSWV+RZHYHU<LQDUJXHVWKDWERWK
VXUYH\DQGFDVHVWXG\DSSURDFKHVDUHXVHIXOZKHQUHVHDUFKHUVZDQWWRVWXG\FRQ
WHPSRUDU\HYHQWVRUSKHQRPHQDRYHUZKLFKWKH\KDYHOLWWOHRUQRFRQWURO
7XUQLQJWRWKLVVWXG\HDFKUHVHDUFKTXHVWLRQLQWKHWKHVLVKDVEHHQJLYHQVSHFLDO
DWWHQWLRQLQRQHRIWKHIRXUDUWLFOHVDQGLVWKXVSULPDULO\DGGUHVVHGZLWKWKHPHWK
RGRORJ\XVHGLQWKDWVSHFLILFDUWLFOHVHH7DEOHLQ6HFWLRQ$VLOOXVWUDWHGLQ
)LJXUHQRQHRIWKHUHVHDUFKTXHVWLRQVZHUHDGGUHVVHGE\DVXUYH\PHWKRGDVD
VLQJOHDSSURDFK7KLVGHFLVLRQZDVPDGHEHFDXVH WKHSKHQRPHQRQXQGHU IRFXV
ZDVUDWKHUHPHUJHQWDQGH[FHSW IRUWKHLQGLYLGXDOFRQFHSWVERUURZHGIURPRWKHU
ILHOGVVXFKDVHQWUHSUHQHXUVKLSDQG LQWHUQDWLRQDOEXVLQHVV WKHJHQHUDO WKHRUHWL
FDO IUDPHZRUNV H[SODLQLQJ ,19VZHUH VWLOO XQGHYHORSHG LQ WKH ILHOG RI ,( 7KH
GHFLVLRQLVDOVR MXVWLILDEOH LQWKDW WKHUHYLHZVFRQGXFWHG LQWKH,(ILHOG&RYLHOOR
	-RQHV5LDOSHWDOGRQRWHQFRXUDJHWKHXVHRITXDQWLWDWLYHPHWKRGV
DORQH
,QVWHDGDFDVHVWXG\ZDVVHOHFWHGDVWKHSULPDU\UHVHDUFKDSSURDFKIRULQYHVWLJDW
LQJUHVHDUFKTXHVWLRQVLDQGLYDQGWKHUHVXOWVRIWKHVHVWXGLHVDUHUHSRUWHGLQ
DUWLFOH$DQG'UHVSHFWLYHO\5HVHDUFKTXHVWLRQLDLPHGWRLGHQWLI\,19LQWHUQD
WLRQDOL]DWLRQSDWWHUQVDQGHODERUDWHRQWKHVHSDWWHUQVIURPPXOWLSOHSHUVSHFWLYHV
$W WKHWLPHRIHQTXLU\ LWZDVWKRXJKWDSSURSULDWHWRDSSURDFKWKHLVVXHE\LOOXV
WUDWLQJWKHYDULHW\ZLWKVHOHFWHGFDVH ILUPV:KHUHDVDTXDQWLWDWLYHVXUYH\PHWK
RGRORJ\ZRXOGKDYHVHUYHGHVSHFLDOO\WKH LGHQWLILFDWLRQRIFRPPRQSDWWHUQVDQG
UHODWLRQVKLSV WKH FDVH VWXG\ LVPRUH DSSURSULDWH IRU H[DPLQDWLRQRIWKH YDULHW\
FRQWH[WXDOLW\DQGG\QDPLVPRIWKHSKHQRPHQRQ ,QUHODWLRQWR UHVHDUFKTXHVWLRQ
LYWKHFRQFHSWRIHQWUHSUHQHXULDOPDUNHWLQJKDVEHHQOHVVUHVHDUFKHGLQERWKWKH
LQWHUQDWLRQDO FRQWH[W DQG H[WDQW ,( UHVHDUFK VXJJHVWLQJ WKDW D TXDQWLWDWLYH DS
SURDFKZRXOGEHSUHPDWXUH8VLQJDTXDOLWDWLYHPXOWLSOHFDVHVWXG\DSSURDFK LW
ZDVSRVVLEOHWRLGHQWLI\WKHGLPHQVLRQVDQGHOHPHQWVRIHQWUHSUHQHXULDOPDUNHWLQJ
LQ,19V LQDQDEGXFWLYHPDQQHU LH WKURXJKWKHLQWHUSOD\EHWZHHQWKHGDWDDQG
$FWD:DVDHQVLD
WKHRU\7KHPXOWLSOHFDVHVWXG\DSSURDFKZDVHVSHFLDOO\HIILFLHQWDOVR LQDQDO\V
LQJ WKH FKDQJH LQ WKH HQWUHSUHQHXULDO PDUNHWLQJ DQG WKH FRPSOH[ UHODWLRQVKLSV
EHWZHHQWKHHQWUHSUHQHXULDOPDUNHWLQJDQGWKHJURZWKRI,19VDVZHOODVLQDQD
O\VLQJ WKH FRQWLQJHQF\ LQIOXHQFHVGHWHUPLQLQJ WKH ,19GHYHORSPHQW ,Q UHODWLRQ
WR UHVHDUFK TXHVWLRQ L WKH FDVH VWXG\ DQDO\VLV LQ DUWLFOH % DOVR JHQHUDWHV
NQRZOHGJHDERXWWKHSUHYDOHQFHRIGLIIHUHQWW\SHVRILQWHUQDWLRQDOL]DWLRQSDWWHUQV
RI,19VE\GLVFXVVLQJLQWHUQDWLRQDOH[SHULHQFHLQUHODWLRQWRWKHW\SHVRILQWHUQD
WLRQDOQHZYHQWXUHV$UWLFOH'DOVRDGGVWRWKHGLVFXVVLRQRIWKHLQWHUQDWLRQDOL]D
WLRQSDWWHUQVRI,19VE\H[DPLQLQJWKHGLIIHUHQWW\SHVRI,19VLQWHUPVRIWKHLU
JOREDOJURZWKSKDVH7DNLQJWKHVHGLIIHUHQW H[DPLQDWLRQVWRJHWKHU WKHWKHVLVUH
VSRQGV WR WKH FDOO E\ -RQHV HW DO  DQG =DKUD  WR HODERUDWH RQ WKH
W\SHVRI,19V
$PL[HGPHWKRGDSSURDFKZDVGHHPHGDSSURSULDWHIRUVHYHUDOUHDVRQVDVDSUL
PDU\PHWKRGHVSHFLDOO\IRUUHVHDUFKTXHVWLRQLL)LUVWO\ WKHFKRLFHRIDPL[HG
PHWKRGZDVEDVHGRQWKHQDWXUHRIWKHUHVHDUFKTXHVWLRQDVZHOODVRQWKHH[LVW
HQFH RI SULRU NQRZOHGJH 5HVHDUFK TXHVWLRQ LL FRQFHUQHG WKH UHODWLRQVKLS EH
WZHHQLQWHUQDWLRQDOH[SHULHQFHDQGLQWHUQDWLRQDOL]DWLRQRIQHZYHQWXUHVDQGLWFDQ
EHLQWHUSUHWHGDVKDYLQJERWKDTXDQWLWDWLYHDQGDTXDOLWDWLYHWRQH7KHDLPZDV
WRLQYHVWLJDWHWKHH[SHULHQFHE\FRPSOHPHQWLQJWKHILUPOHYHOYLHZRQH[SHULHQFH
LQ WKH H[LVWLQJ LQWHUQDWLRQDOL]DWLRQSURFHVV WKHRULHVVXFKDV -RKDQVRQ	9DKOQH
ZLWKWKHLQGLYLGXDOOHYHOYLHZIURPWKHPDQDJHPHQW OLWHUDWXUHVXFKDVWKH
&(2DQGWRSPDQDJHPHQW WHDPYLHZLQ5HXEHU	)LVFKHULQDQHZ
FRQWH[WWKDWRI,19V
$VD UHVXOW WKH UHODWLRQVKLSEHWZHHQH[SHULHQFH DQG LQWHUQDWLRQDOL]DWLRQRIQHZ
YHQWXUHVZDV ILUVW DSSURDFKHG TXDQWLWDWLYHO\ WKURXJK D VXUYH\ VWXG\ZKLFK DO
ORZHG WKHXWLOL]DWLRQRIWKHH[LVWLQJNQRZOHGJH LQWKH LQWHUQDWLRQDOEXVLQHVVDQG
HQWUHSUHQHXUVKLSV ILHOGV FRQFHUQLQJ LQWHUQDWLRQDOL]DWLRQ DQG H[SHULHQFH DQG WKH
V\VWHPDWLFWHVWLQJRIWKHUHODWLRQVKLSEHWZHHQWKHWZRFRQFHSWVLQDZLGHUVHWRI
GDWD$VGLVFXVVHGHDUOLHUDSUHYDLOLQJSUHPLVHDPRQJ,(UHVHDUFKHUV LVWKDW WKH
,19SKHQRPHQRQLVQRWH[SODLQHGE\H[LVWLQJLQWHUQDWLRQDOL]DWLRQWKHRULHVSDUWO\
EHFDXVH ,19V LQWHUQDWLRQDOL]H WRGLIIHUHQWFRXQWULHVVLPXOWDQHRXVO\ZLWKRXWKDY
LQJJDLQHGH[SHULHQFHHYHQLQWKHGRPHVWLFPDUNHW+RZHYHUV\VWHPDWLFUHVHDUFK
H[DPLQLQJ DQG VXEVWDQWLDWLQJ WKDW FODLP KDV EHHQ OLPLWHG D IDFW WKDW VXJJHVWV
TXDQWLWDWLYH H[DPLQDWLRQ ZRXOG EH XVHIXO )XUWKHUPRUH FRPSDUHG WR WKH RWKHU
UHVHDUFKTXHVWLRQV LQ WKH WKHVLV UHVHDUFKTXHVWLRQLL DGGUHVVHVFRQFHSWVZKLFK
KDYH SHUKDSV EHHQPRUHGHYHORSHG LQSULRU LQWHUQDWLRQDO EXVLQHVV DQG HQWUHSUH
QHXUVKLS UHVHDUFK DQG HVWDEOLVKHG PHDVXUHV FRXOG EH LGHQWLILHG LQ WKHVH WZR
VWUHDPVRIOLWHUDWXUHDOEHLWWKHLUPRGLILFDWLRQZDVQHHGHGZKHQDSSO\LQJWKHFRQ
FHSWVWRWKH,19FRQWH[W
 $FWD:DVDHQVLD
 
+RZHYHU WKHTXDQWLWDWLYH VXUYH\PHWKRGRQO\IDFLOLWDWHVDQVZHULQJWKHUHVHDUFK
TXHVWLRQ E\ LGHQWLI\LQJ WKH W\SHV DQG YROXPH RI H[SHULHQFH WKH QHZ YHQWXUHV
KDYHDQGE\LGHQWLI\LQJWKHSRVVLEOHGLUHFWDQGLQGLUHFWUHODWLRQVKLSEHWZHHQH[
SHULHQFHDQGLQWHUQDWLRQDOL]DWLRQRIQHZYHQWXUHV7KHUHIRUHLQRUGHUWRH[DPLQH
KRZ WKH LQWHUQDWLRQDO H[SHULHQFH LV UHODWHG WR ,19V LQ PRUH GHWDLO IXUWKHU UH
VHDUFKWKURXJKDFDVHVWXG\ZDVWKRXJKWDSSRVLWH%\XVLQJDFDVHVWXG\WRLQYHV
WLJDWHWKLVVDPHUHODWLRQVKLSLWZDVSRVVLEOHWRUHYHDOWKHPHFKDQLVPVEHKLQGWKH
UHODWLRQVKLS RI LQWHUQDWLRQDOL]DWLRQ DQG H[SHULHQFH ,Q RWKHU ZRUGV XVLQJ FDVH
VWXGLHVZDVLQWHQGHGWRDGGGHSWKGHWDLODQGPHDQLQJWRWKHUHVXOWVRIWKHVXUYH\
VWXG\3DWWRQ
5HVHDUFK TXHVWLRQ LLL GLIIHUV IURP WKH RWKHU UHVHDUFK TXHVWLRQV LQ WKDW LW ZDV
SULPDULO\DGGUHVVHGZLWKDFRQFHSWXDOVWXG\7KLVZDVGHHPHGDSSURSULDWHDVWKH
DLPZDV WR HYDOXDWH WKH FRQFHSW RISURDFWLYHQHVV DQG UHDFWLYHQHVV LQ ,19VDQG
PRUHJHQHUDOO\LQ,(ZLWKRXWOLPLWLQJWKHH[DPLQDWLRQWRDQDUURZO\GHWDLOHGOHYHO
RIDQDO\VLVVXFKDVHQWU\PRGHPDUNHWVHOHFWLRQRUSURGXFWVWUDWHJ\EXWUDWKHU
DQDO\VH WKH WZR FRQFHSWVPRUH H[WHQVLYHO\ LQ WKH ,( WKHRU\ DQG WKH EHKDYLRXU
VWUDWHJLFDSSURDFKHVDQGGHYHORSPHQWRI,19V+RZHYHUUHVHDUFKTXHVWLRQLLL
ZDVDOVRDGGUHVVHGE\FDVHVWXGLHVDQGDOEHLW LQDVHFRQGDU\PDQQHUDQGLQ
WKLV VHQVH D PL[HGPHWKRG DSSURDFK KDV EHHQ XVHG LQ DQVZHULQJ WKLV UHVHDUFK
TXHVWLRQV WRR 7KH FDVH VWXG\ UHVXOWV UHSRUWHG LQ DUWLFOH $ RIIHU UHVXOWV IRU UH
VHDUFKTXHVWLRQLLLFRQFHUQLQJWKHSURDFWLYHDQGUHDFWLYHQDWXUHRIPRWLYHVLQWKH
LQWHUQDWLRQDOL]DWLRQGHYHORSPHQW RI ,19V 6WXG\LQJ WKHVH VDPH LQWHUQDWLRQDOL]D
WLRQPRWLYHV WKH VXUYH\ UHVXOWV LQ DUWLFOH% VKHG OLJKW RQ WKHSURDFWLYHQHVV DQG
UHDFWLYHQHVVDOWKRXJKQRWH[SOLFLWO\IRFXVHGXSRQ LQWKHDQDO\VLV*RLQJ IXUWKHU
WKHFDVHVWXG\UHVXOWVLQDUWLFOH'DOVRFRYHUUHVHDUFKTXHVWLRQLLLE\SUHVHQWLQJ
DQHPSLULFDODQDO\VLVRIWKHUROHRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQWKHVWUDWHJLF
GHFLVLRQPDNLQJRI,19V7KXVZKLOHWKHFRQFHSWXDOVWXG\LQDUWLFOH&FRQFHUQV
SURDFWLYHQHVVDQGUHDFWLYHQHVVRQDPRUHJHQHUDOOHYHORI,(DQGWKHLQWHUQDWLRQ
DOL]DWLRQGHYHORSPHQWRI,19VWKHFDVHVWXG\DSSURDFKLQDUWLFOH'GHDOVZLWKWKH
FRQFHSWVRISURDFWLYHQHVVDQGUHDFWLYHQHVVRQWKHOHYHORIVWUDWHJLFPDUNHWRULHQ
WDWLRQDQGDQDO\VHVWKHPLQUHODWLRQWRWKHGHYHORSPHQWRIWKHPDUNHWLQJ VWUDWH
JLHV RI ,19V 7KH LQWHUDFWLRQ EHWZHHQ WKH UHVHDUFK TXHVWLRQV RI WKH WKHVLV WKH
DUWLFOHVDQG WKH HPSLULFDOVWXGLHVDUH LOOXVWUDWHG LQ)LJXUH$VGHSLFWHG LQ WKLV
)LJXUH  WKHUH LV DQRYHUODS EHWZHHQ WKH DUWLFOHV DQG WKHLU HPSLULFDO VWXGLHV LQ
KRZWKH\VKHGOLJKWRQWKHUHVHDUFKTXHVWLRQVRWKHUWKDQWKHRQHWKH\DUHSULPDUL
O\DVVLJQHGWR

$FWD:DVDHQVLD

$UURZZLGWKGHQRWHVFRQWULEXWLRQRIWKHDUWLFOHHPSLULFDOVWXG\LQDQVZHULQJWKHUHVHDUFKTXHVWLRQV
)LJXUH 7KHLQWHUDFWLRQEHWZHHQWKHUHVHDUFKTXHVWLRQVHPSLULFDOVWXGLHVDQG
DUWLFOHVLQWKHWKHVLV
 'DWDFROOHFWLRQDQGDQDO\VLVPHWKRGV
7KHGDWD FROOHFWLRQ DQG DQDO\VLVPHWKRGV DUH QH[W GLVFXVVHG LQ GHWDLO IRFXVLQJ
ILUVWRQWKHFDVHVWXG\DSSURDFKDQGWKHQRQWKHPL[HGPHWKRGDSSURDFK
 0XOWLSOHFDVHVWXGLHV
'DWDIRUFDVHVWXG\ZHUHFROOHFWHGSULPDULO\IRUWKHSXUSRVHVRIUHVHDUFKTXHV
WLRQVLDQGLLDQGDUHDQDO\VHGDQGUHSRUWHGLQDUWLFOHV$DQG%&DVHVWXG\
ZDVFRQGXFWHGSULPDULO\IRUWKHSXUSRVHRIDGGUHVVLQJUHVHDUFKTXHVWLRQLYDQG
LWLVDQDO\VHGDQGUHSRUWHGLQDUWLFOH',QWKLVVXEVHFWLRQWKHFDVHVHOHFWLRQSUR
FHGXUHVDVZHOODVGDWDFROOHFWLRQDQGDQDO\VLVPHWKRGVXVHGLQERWKFDVHVWXGLHV
DUHSUHVHQWHG LQSDUDOOHOZKLOH WU\LQJ WR DYRLGGXSOLFDWLQJ WKHGLVFXVVLRQ LQ WKH
DUWLFOHV
&DVHVHOHFWLRQSURFHGXUH7DEOHSUHVHQWVWKHFULWHULDXVHGLQWKHVHOHFWLRQRIWKH
FDVHVLQERWKFDVHVWXG\DQGFDVHVWXG\7KHFDVHVHOHFWLRQSURFHGXUHVXVHGLQ
WKHWZRVWXGLHVUHVHPEOHHDFKRWKHUDVWKHUDWLRQDOHEHKLQGWKHVHOHFWLRQLVVLPL
ODULQPDQ\UHVSHFWV7KHVWDUWLQJSRLQWIRUVHOHFWLRQZDVWKH,19GHILQLWLRQ2YL
DWW	0F'RXJDOO WKDW KDV EHHQXVHG IRU WKLV VWXG\<HW LQ DVVHVVLQJ WKH
TXDOLWLHVRIWKHILUPVLQUHODWLRQWRWKH,19GHILQLWLRQWKHSULPDU\IRFXVZDVRQ
ƌƚŝĐůĞ  ƌƚŝĐůĞ  ƌƚŝĐůĞ  ƌƚŝĐůĞ 
ZY;ŝͿ ZY;ŝŝͿ ZY;ŝŝŝͿ ZY;ŝǀͿ
ĂƐĞƐƚƵĚǇ ϭ ĂƐĞƐƚƵĚǇ Ϯ^ƵƌǀĞǇ ƐƚƵĚǇ ŽŶĐĞƉƚƵĂů ƐƚƵĚǇ
 $FWD:DVDHQVLD
 
WKHVDOHVRSHUDWLRQVRIWKHILUPV7KH\FDQEHVHHQDVWKHNH\GHILQLQJGLPHQVLRQ
RI,19LQWHUQDWLRQDOL]DWLRQ2YLDWW	0F'RXJDOODQGDVLPLODU IRFXVSUH
YDLOVLQPDQ\SULRU,19VWXGLHVDVZHOO
,QERWKVWXGLHVDQXSSHU OLPLWZDVVHW IRUWKHILUPDJHHVWDEOLVKHGDIWHU LQ
FDVHVWXG\DQGDIWHULQFDVHVWXG\EHFDXVHLWZDVFRQVLGHUHGWKDWROGHU
GDWDZRXOGKDYHLPSHGHGGDWDFROOHFWLRQDVZHOODVGHFUHDVHGWKHUHOLDELOLW\RIWKH
GDWD6WLOO WR HQVXUH WKDW WKH ILUPGHYHORSPHQW FRXOG EHGHSLFWHG ERWK\RXQJHU
DQGPRUHHVWDEOLVKHGILUPVZHUHFRQVLGHUHGDVORQJDVWKH\ILWWHGZLWKLQWKHDJH
OLPLW6LQFH WKLV WKHVLV LV IRFXVHGRQ,19V LWPLJKWEHFRQVLGHUHGFRQWUDGLFWRU\
WKDW WKH ILUPV LQ WKH HPSLULFDO GDWD DUHQRW DOOQHZO\HVWDEOLVKHG+RZHYHU WKH
SXUSRVHRIWKHVWXG\LVWREXLOGXQGHUVWDQGLQJRIWKHLQWHUQDWLRQDOL]DWLRQRI,19V
ERWKLQWHUPVRIWKHLUHDUO\GHYHORSPHQWDVZHOODVRIVXEVHTXHQWJURZWK7KHUH
IRUH OLPLWLQJ LWV SXUYLHZ WR RQO\QHZO\ HVWDEOLVKHG ILUPV QHZ YHQWXUHVZRXOG
QRWKDYHHQDEOHGH[DPLQDWLRQRIWKHGHYHORSPHQWRIWKHVHILUPV7KLVDUJXPHQWD
WLRQORJLFLVDOVRHYLGHQWLQPDQ\RWKHUVWXGLHVLQWKHILHOGRI,(:KLOHILUPDJHLV
DFRPPRQFULWHULRQLQHPSLULFDO,19VWXGLHVWKHVWXGLHVUDUHO\H[SOLFLWO\XVHWKH
FULWHULRQRIEHLQJDQHZRUVWDUWXSILUP&RYLHOOR	-RQHV)RUWKRVHVWXG
LHV WKDW GR LQFOXGH VXFK D FULWHULRQ ³LQFUHDVLQJO\ LW DSSHDUV WKDW  \HDUV LV WKH
FXWRIIXVHGWRGHILQHDQLQWHUQDWLRQDOQHZYHQWXUH´,ELG
7KHFDVH VHOHFWLRQSURFHGXUH LQFDVH VWXG\DQG FDVH VWXG\ GLIIHU VOLJKWO\ LQ
UHVSHFWRIWZRLQLWLDOVFUHHQLQJFULWHULDFRQFHUQLQJILUPIRXQGDWLRQDQGRZQHUVKLS
VWUXFWXUH,QFDVH VWXG\ WKH LQLWLDOVFUHHQLQJZDVUHVWULFWHGWR ILUPVZKHUHWKH
PDMRULW\RIWKHILUPZDVQRWRZQHGE\DQ\VLQJOHODUJHU)LQQLVKRUIRUHLJQJURXS
7KLVFULWHULRQZDVHPSOR\HGWRHQVXUHWKHGHFLVLRQPDNLQJPRQLWRUHGZDVLQGH
SHQGHQW,QFDVHVWXG\WKDWFULWHULRQZDVQRWDSSOLHGEHFDXVHWKHIRFXVZDVRQ
WKHJOREDOJURZWKRI,19VDVGHILQHGERWKE\VL]HDQGVDOHVDQGLQWKDW VWXG\D
PHUJHU ZLWK D ODUJHU JURXS ZDV VHHQ DV D SRVVLEOH JURZWK VWUDWHJ\ RI ,19V ,Q 
FDVH VWXG\ WKH IRFXVZDVRQ LQWHUQDWLRQDOGHYHORSPHQW EXWQRWRQWKHJURZWK
RIILUPVL]HDVVXFK)XUWKHUPRUH LQFDVHVWXG\DQDGGLWLRQDOFULWHULRQZDVVHW
WRH[FOXGH ILUPVWKDWZHUHIRXQGHGDVVSLQRIIVRID ODUJHU ILUP(YHQWKRXJKLQ
FDVHVWXG\WKLVFULWHULRQZDVQRWH[SOLFLWO\VHW SULRUWRGDWDFROOHFWLRQQRQHRI
WKHVHOHFWHGILUPVZHUHVSLQRIIVIURPODUJHU ILUPV,QVWHDG WKHXQLYHUVLW\RUUH
VHDUFKVSLQRIIVZHUH UHJDUGHGDVHOLJLEOHSRWHQWLDOFDVH FDQGLGDWHV LQERWKFDVH
VWXGLHV


 ,QWKHUHYLHZRIHPSLULFDODUWLFOHVLQWKHILHOGRILQWHUQDWLRQDOHQWUHSUHQHXUVKLS&RYLHOOR	
-RQHVIRXQGWKDWZKLOHRIWKHVWXGLHVXVHGILUPDJHDVDFULWHULRQIRUVDPSOHFROOHF
WLRQRQO\RIWKHVWXGLHVXVHGDFULWHULRQRIEHLQJQHZRUDVWDUWXSILUP
$FWD:DVDHQVLD
7DEOH &DVHVHOHFWLRQFULWHULD
&$6(678'<
$UWLFOHV$	%
 &$6(678'<
$UWLFOH'
,QLWLDOVFUHHQLQJFULWHULD
7KHILUPPDWFKHGWKHTXDOLWLHVRIWKH,19
GHILQLWLRQE\2YLDWW	0F'RXJDOO
 7KHILUPPDWFKHGWKHTXDOLWLHVRIWKH,19
GHILQLWLRQE\2YLDWW	0F'RXJDOO
7KHILUPGHULYHGDWOHDVWRIVDOHVIURP
RXWVLGHWKHGRPHVWLFPDUNHWZLWKLQWKUHH
\HDUVRILWVIRXQGDWLRQVKRZHGDJURZWK
WUHQGLQLQWHUQDWLRQDOVDOHVEHLQJDWOHDVW
RIWKHWRWDOVDOHVLQDQG
FRQGXFWHGVDOHVLQDWOHDVWVL[IRUHLJQ
FRXQWULHV
 7KHILUPGHULYHGDWOHDVWRIVDOHVIURP
RXWVLGHWKHGRPHVWLFPDUNHWZLWKLQWKUHH
\HDUVRILWVIRXQGDWLRQ
)LUPZDVHVWDEOLVKHGDIWHU  )LUPZDVHVWDEOLVKHGDIWHU
7KHPDMRULW\RIWKHILUPZDVQRWRZQHGE\
DQ\VLQJOHODUJHU)LQQLVKRUIRUHLJQJURXS
 7KHILUPZDVQRWHVWDEOLVKHGDVDVSLQRIIRI
DODUJHUILUP
7KHILUPZDVDPDQXIDFWXULQJILUPVHOOLQJ
SK\VLFDOSURGXFWVSXUHVRIWZDUHDQGVHUYLFH
ILUPVZHUHGLVTXDOLILHG
 7KHILUPZDVDPDQXIDFWXULQJILUPVHOOLQJ
SK\VLFDOSURGXFWVSXUHVRIWZDUHDQGVHUYLFH
ILUPVZHUHGLVTXDOLILHG
7KHILUPRULJLQDWHGLQ)LQODQG  7KHILUPRULJLQDWHGLQ)LQODQG
)XUWKHUWKHRUHWLFDOVHOHFWLRQFULWHULDZHUHDSSOLHGWRDFKLHYHFRQVLVWHQF\ZLWKWKH
UHVHDUFKSXUSRVHDQGFRUUHVSRQGHQFHWRWKHWKHRUHWLFDOFRQFHSWVDQGUHODWLRQVKLSVLQ
IRFXVVXFKDV
&DVHILUPVUHSUHVHQWGLIIHUHQWW\SHVRIILUPV
LQWHUPVRIWKHLULQWHUQDWLRQDOL]DWLRQGHYHO
RSPHQW
 &DVHVUHSUHVHQWGLIIHUHQWW\SHVLQWKHFRQWLQ
XXPRIJOREDOJURZWKDVGHILQHGE\JOREDOL
]DWLRQGHJUHHDQGILUPVL]H
  &DVHVFRQIRUPWRWKHFRQFHSWRIHQWUHSUH
QHXULDOPDUNHWLQJDQGSURYLGHGLYHUVHH[DP
SOHVRIPDUNHWLQJVWUDWHJ\LQQRYDWLYHQHVVDQG
DGDSWDWLRQ

$V7DEOH  LOOXVWUDWHV DIWHU WKH LQLWLDO VFUHHQLQJ FULWHULD HPSOR\HG WR ILQG ,19
FDVHVWKHIXUWKHUVHOHFWLRQLQERWKFDVHVWXGLHVZDVEDVHGRQWKHORJLFRIWKHRUHWL
FDOVDPSOLQJ7KHRUHWLFDOFRQVLGHUDWLRQVDUHYHU\LPSRUWDQWLQHVWDEOLVKLQJYDOXD
EOHFDVHVWXGLHV,QPXOWLSOHFDVHVWXGLHVVSHFLILFDWWHQWLRQPLJKWEHJLYHQWRUHS
OLFDWLRQ ORJLFZKHQVHOHFWLQJFDVHV <LQ ,QGHHG WKHFDVHVZHUHFDUHIXOO\
VHOHFWHGE\FRQVLGHULQJWKHLUSRWHQWLDOWRSURYLGHHLWKHUOLWHUDOUHSOLFDWLRQE\SUH
GLFWLQJVLPLODUSDWWHUQVRU WR SURYLGH WKHRUHWLFDO UHSOLFDWLRQE\SUHGLFWLQJFRQ
WUDVWLQJ UHVXOWV EXW IRU SUHGLFWDEOH UHDVRQV $V DQ H[DPSOH LQ DUWLFOH$ OLWHUDO
UHSOLFDWLRQZDVVRXJKWZKHQPRUHWKDQRQHFDVHZDVVHOHFWHGWRSRWHQWLDOO\LOOXV
 $FWD:DVDHQVLD
 
WUDWHDVLPLODU LQWHUQDWLRQDOL]DWLRQSDWWHUQDQGW\SHRI,197KHUDWLRQDOHIRUWKH
WKHRUHWLFDOFULWHULDLVIXUWKHUGLVFXVVHGLQWKHUHVSHFWLYHDUWLFOHV
6HYHUDOGDWDEDVHVZHUHXVHGWR LGHQWLI\DQGVHOHFWFDVHV7KHSRWHQWLDOFDVHFDQ
GLGDWHV ZHUH ILUVW VRXJKW E\ VFUHHQLQJ HDUOLHU VXUYH\V ZKLFK WKH DXWKRUV KDG
EHHQ LQYROYHG DQG UHVHDUFKGDWDEDVHV KHOG LQ WKH XQLYHUVLW\ WKH OLVWV RIJURZWK
ILUPVLQ)LQQLVKEXVLQHVVPDJD]LQHVVXFKDV7DORXVHOlPl.DXSSDOHKWLDQGOLVWV
RIILUPVWKDWKDGUHFHLYHGDZDUGVIRUWKHLULQWHUQDWLRQDOL]DWLRQJURZWKRULQQRYD
WLYHQHVVVXFKDVWKH,QWHUQDWLRQDOL]DWLRQ$ZDUGRIWKH3UHVLGHQWRIWKH5HSXEOLF
RU WKH ,QQRILQODQG 3UL]H RI WKH 3UHVLGHQW RI WKH 5HSXEOLF 0RUHRYHU IRU FDVH
VWXG\  PHPEHU OLVWV RI DVVRFLDWLRQV DQG RUJDQL]DWLRQV VXFK DV 7HFKQRSROLV
9HQWXUHVZHUHVFUHHQHGDQG LQWHUYLHZVZLWKH[SHUWVIURP)LQSUR D)LQQLVKH[
SHUWRUJDQL]DWLRQWKDWSURYLGHVQRQILQDQFLDOVXSSRUWIRULQWHUQDWLRQDOL]DWLRQDQG
7(.(6WKH)LQQLVK)XQGLQJ$JHQF\IRU7HFKQRORJ\DQG,QQRYDWLRQZHUHFRQ
GXFWHGWRLGHQWLI\SRWHQWLDOFDVHILUPV$OWRJHWKHUWKHWKHVLVFRPSULVHVFDVHVWXG\
GDWDRQFDVHILUPV2QHILUP9DFRQLVLQFOXGHGLQERWKFDVHVWXGLHV
'DWDFROOHFWLRQPHWKRGV7RHQVXUHGDWDWULDQJXODWLRQYDULRXVPHWKRGVZHUHXVHG
WRFROOHFWGDWDIURPWKHILUPVLQFOXGHGLQWKHFDVHVWXGLHV7RHQVXUHFRPSDUL
VRQDFURVVFDVHVVHPLVWUXFWXUHGLQWHUYLHZVZHUHVHOHFWHGWREHWKHSULPDU\GDWD
FROOHFWLRQPHWKRG$VHPLVWUXFWXUHGLQWHUYLHZFDQEHPRUHVWDQGDUGL]HGLQFOXG
LQJERWKRSHQDQG IL[HGUHVSRQVHTXHVWLRQVRU LW FDQEHEDVHGRQD ORRVHJXLGH
WKDWRXWOLQHVWKHWKHPHVDQGSULPDU\EURDGHUTXHVWLRQVWREHFRYHUHG,QWKLVWKH
VLVWKHLQWHUYLHZIRUPLQFDVHVWXG\PRUHFORVHO\UHVHPEOHVWKHIRUPHUW\SHRI
VWUXFWXUHZKHUHDVWKDW LQFDVHVWXG\IDOOVLQWRWKHODWWHUFDWHJRU\,QERWKFDVH
VWXGLHVWKHUHVSRQGHQWVZHUHVHOHFWHGSXUSRVHIXOO\WRJDLQDFFHVVWRWKHPRVWUHO
HYDQW GDWD LQ WKDW WKH\ UHWDLQHG ILUP KLVWRU\ DQG GHFLVLRQPDNLQJ LQIOXHQFH
&RYLHOOR	-RQHV,QHDFKILUPWKLVPHDQWDSHUVRQZKRKDGNQRZOHGJHRI
ERWKWKHILUP¶VHDUO\\HDUVDQGLWVODWHUGHYHORSPHQWDQGZKRKHOGWKHSRVLWLRQRI
HLWKHU &(2 RU PDQDJHU UHVSRQVLEOH IRU LQWHUQDWLRQDO EXVLQHVVPDUNHWLQJ LQ WKH
ILUP)LUPIRXQGHUVZHUHLQWHUYLHZHGZKHQSRVVLEOHDQGLQVL[ILUPVWKH&(2RU
PDQDJHUKDGDOVREHHQRQHRIWKHILUP¶VIRXQGHUV
,QFDVHVWXG\WKHSULPDU\GDWDZDVFROOHFWHGXVLQJDVHPLVWUXFWXUHGTXHVWLRQ
QDLUH LQFOXGLQJERWKRSHQTXHVWLRQV DQGTXHVWLRQVZLWK UHDG\ UHVSRQVHRSWLRQV
7KHGDWDZDVFROOHFWHGWKURXJKSKRQHLQWHUYLHZVDQGSHUVRQDOHPDLOFRUUHVSRQG
HQFH)XUWKHUGDWDIURPRQHFDVHILUP9DFRQZDVFROOHFWHGWKURXJKIDFHWRIDFH
LQWHUYLHZZLWKWKHILUP¶VIRXQGHUPDQDJHUDQG LQFOXGHGPRUHRSHQHQGHGTXHV
WLRQV7KHSKRQHDQGIDFHWRIDFH LQWHUYLHZVZHUHUHFRUGHGDQGWUDQVFULEHG$Q


  7KHLQWHUYLHZIRUPVDUHDYDLODEOHXSRQUHTXHVW
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RWKHUVRXUFHRIGDWDLQFDVHVWXG\ZDVDVXUYH\WRZKLFKHDFKFDVHILUPKDGUH
VSRQGHGVHHVXUYH\GHVFULSWLRQLQ6HFWLRQ)XUWKHUVHFRQGDU\PDWHULDOZDV
FROOHFWHG IURP DQQXDO DQG RWKHU ILQDQFLDO UHSRUWV IURP ILUP EURFKXUHV DQG
SUHVHQWDWLRQVDVZHOODVIURPSUHVVUHOHDVHVDQGRWKHUZULWWHQGRFXPHQWVVXFKDV
MRXUQDODUWLFOHV,QDGGLWLRQVHFRQGDU\GDWDZDVUHWULHYHGIURPHDUOLHUFDVHVWXG\
GDWDEDVHVZKLFK, VHH3XONNLQHQDQGP\FRDXWKRU LQDUWLFOH$VHH/DU
LPRKDGFROOHFWHGSUHYLRXVO\
,Q FDVH VWXG\  WKH SULPDU\ PHWKRG RI GDWD FROOHFWLRQZDV IDFHWRIDFH VHPL
VWUXFWXUHGLQWHUYLHZVZKHUHWKHWKHPHVZHUHDSSURDFKHGVWDUWLQJZLWKRSHQTXHV
WLRQV1HZSUREHVDQG IROORZXSTXHVWLRQVZHUH EURXJKW XSWRFRPSOHWH WKH LQ
WHUYLHZ DV LW SURJUHVVHG(DFK LQWHUYLHZ ODVWHG DSSUR[LPDWHO\  WR  KRXUV DQG
ZDV UHFRUGHG DQG WUDQVFULEHG )RU FDVH VWXG\ WZR LQGLYLGXDO LQWHUYLHZVZHUH
FRQGXFWHGZKHQSRVVLEOHLQWKUHHRIWKHFDVHILUPVLH9DFRQ*ROOD,TXD7KH
VHFRQGDU\PDWHULDOIRUFDVHVWXG\ZDVFROOHFWHGIURPFRPSDQ\UHSRUWVDQQXDO
UHSRUWV ILQDQFLDO UHSRUWV EURFKXUHV DQGRWKHUSUHVHQWDWLRQV QHZVUHOHDVHVDQG
RWKHUZULWWHQGRFXPHQWDWLRQVXFKDVGDWDEDVHVRIHDUOLHUVXUYH\VDQGFDVHVWXGLHV
LQZKLFKWKHDXWKRUVKDGEHHQLQYROYHG
'DWDDQDO\VLVPHWKRGV$FDVHVWXG\FDQLQFOXGHERWKTXDQWLWDWLYHDQGTXDOLWDWLYH
DQDO\VLV PHWKRGV (ULNVVRQ 	 .RYDODLQHQ  7KH DQDO\VLV RI FDVH VWXG\ 
GDWD ZDV FRQGXFWHG WKURXJK ERWK TXDOLWDWLYH DQG TXDQWLWDWLYH FRQWHQW DQDO\VLV
$IWHUSURGXFLQJVLQJOHFDVHGHVFULSWLRQVWKHHPSKDVLVZDVRQFURVVFDVHWKHPDWLF
FDWHJRUL]DWLRQDQGDQDO\VLVRIWKHGLIIHUHQFHVDFURVVFDVHV7KHW\SRORJLFDOIUDPH
ZRUNDGRSWHGIURP2YLDWWDQG0F'RXJDOOIRUPHGWKHEDVLVIRUWKHFDWHJR
UL]DWLRQRIWKHILUPVLQWRGLIIHUHQWW\SHVEDVHGRQWKHLU LQWHUQDWLRQDOL]DWLRQGHYHO
RSPHQW7KHUHDVRQV IRU ILUPV¶LQLWLDOSRVLWLRQLQJ LQWKHW\SRORJ\DVZHOODV IRU
WKHLUGHYHORSPHQWDQGFKDQJHVZHUHDEGXFWLYHO\UHWULHYHGIURPWKHGDWDDQGFDWH
JRUL]HG LQWR WKHPHV ,QFDVH VWXG\ WKH DQDO\VLV ZDVEDVHG RQDQH[SODQDWLRQ
EXLOGLQJWHFKQLTXH<LQHQWDLOLQJDQLWHUDWLYHVHDUFKRIFDXVDOOLQNVWKRXJK
ERWKVLQJOHFDVHDQGFURVVFDVHDQDO\VLV7KHHQWUHSUHQHXULDOPDUNHWLQJ VWUDWHJ\
HOHPHQWV ZHUH ILUVW UHWULHYHG IURP WKH GDWD WKURXJK FRGLQJ DQG FDWHJRUL]DWLRQ
SURFHVV *KDXUL DQG )LUWK  7KHQ WKH DQDO\VLV SURFHHGHG E\ EXLOGLQJ DQ
H[SODQDWLRQ DERXW WKH ILUVW FDVH DQG GHYHORSLQJ SURSRVLWLRQV DERXW WKH UHODWLRQ
VKLSVRIWKH IRFDOFRQFHSWV LQ WKDW FDVHE\FRPSDULQJDQG UHYLVLQJSURSRVLWLRQV
ZLWK ILQGLQJV LQWKHVHFRQG WKLUG DQG IRXUWKFDVH DQG ILQDOO\DFURVVFDVHVXQWLO
WKHVDWXUDWLRQRIWKHWKHRU\ZDVDFKLHYHG7KHFRPSXWHUDVVLVWHGTXDOLWDWLYHGDWD
DQDO\VLV VRIWZDUH 19LYR ZDV XWLOL]HG LQRUGHU WR IDFLOLWDWH WKH UHVHDUFK SURFHVV
DQG PDNH WKH DQDO\VLVPRUH WKRURXJK WUDQVSDUHQW DQG UHOLDEOH *KDXUL	)LUWK
6LQNRYLFV3HQ]	*KDXUL
 $FWD:DVDHQVLD
 
 7KHVXUYH\YLDVHOIDGPLQLVWUDWHGTXHVWLRQQDLUH
$PDLO VXUYH\ZLWKD VHOIDGPLQLVWHUHG TXHVWLRQQDLUHZDV FRQGXFWHG WR LQYHVWL
JDWHDQGWRWHVW WKHK\SRWKHVHVFRQFHUQLQJWKHUHODWLRQVKLSEHWZHHQLQWHUQDWLRQDO
H[SHULHQFHDQGWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRIQHZYHQWXUHVLQDUWLFOH%
4XHVWLRQQDLUHGHYHORSPHQW7KHTXHVWLRQQDLUHIRUWKHVXUYH\GDWDZDVGHYHORSHG
DV D SDUW RI D ODUJHU UHVHDUFK SURMHFW LQYROYLQJ WKUHH )LQQLVK XQLYHUVLWLHV 7KH
TXHVWLRQQDLUHFRYHUHGWKHIROORZLQJWRSLFVIRUHLJQRSHUDWLRQPRGHVLQZDUGDQG
H[SRUW LQWHUQDWLRQDO PDUNHWLQJ VWUDWHJLHV ILUP FRPSHWLWLYHQHVV LQWHUQDWLRQDO
H[SHULHQFH DQG LQWHUQDWLRQDO HQWUHSUHQHXULDO RULHQWDWLRQ RI WKH ILUP¶V PDQDJH
PHQW WKH XVH RI WKH LQWHUQHW LQ LQWHUQDWLRQDO EXVLQHVV DQG WKH ILUP¶V SHUIRU
PDQFH 7KH TXHVWLRQQDLUH ZDV GHYHORSHG LQ DXWXPQ  7KH TXHVWLRQQDLUH
LWHPVXVHGLQWKLVWKHVLVDUHSUHVHQWHGLQDUWLFOH%$OOWKHFRQFHSWVZHUHRSHUD
WLRQDOL]HGEDVHGRQSUHYLRXVUHVHDUFKDQGUHDG\PHDVXUHVZHUHXVHGZKHQDYDLO
DEOH)RULQWHUQDWLRQDOH[SHULHQFHH[LVWLQJPHDVXUHVZHUHIRXQGWREHLQDGHTXDWH
DQGWKXVQHZLWHPVZHUHGHYHORSHGIRUWKLVVWXG\E\PRGLI\LQJDQGFRPSOHPHQW
LQJ H[LVWLQJ PHDVXUHV HJ WKRVH RI %ORRGJRRG 6DSLHQ]D 	 $OPHLGD 
%XUJHO	0XUUD\+DUYHVWRQHWDO5HXEHU	)LVFKHU7KHDLP
ZDVWRFDSWXUHWKHOHYHODQGW\SHVRILQWHUQDWLRQDOH[SHULHQFHWKDWERWKWKHHQWUH
SUHQHXUDQGPDQDJHPHQWWHDPSRVVHVVHGDQGKRZLQIOXHQWLDOWKDWH[SHULHQFHZDV
LQWKHILUPDVHYDOXDWHGE\WKHUHVSRQGHQW
6DPSOHDQGGDWDFROOHFWLRQ7KHVXUYH\ZDVWDUJHWHGDW)LQQLVKEDVHGILUPVWKDW
PHWWKUHHFULWHULD7KHILUPZDVIURPWKHLQGXVWULDORUVHUYLFHVRIWZDUHHQJL
QHHULQJDQGDGYHUWLVLQJ VHFWRU$W WKH WLPHRIGDWDFROOHFWLRQ WKH WUHQG WRZDUGV
HDUO\ LQWHUQDWLRQDOL]DWLRQZDV HPHUJLQJEXW VXFKQHZSDWWHUQVKDGQRW \HW EHHQ
GRFXPHQWHGDVSUHYDOHQWLQ)LQQLVKILUPV7KXVLQFOXGLQJPXOWLSOHILHOGVRIEXVL
QHVV DQGPDQXIDFWXULQJ DQG VHUYLFH VHFWRUVZDV MXVWLILDEOH LQ RUGHU WR HQVXUH D
VXIILFLHQWQXPEHURI,19VLQWKHVDPSOH 7KHILUPHPSOR\HGDW OHDVW DQGD
PD[LPXPRISHRSOH7KLVOLPLWDWLRQZDVVHWE\WKHSURMHFWZKLFKIRFXVHGSUL
PDULO\RQVPDOOHURUPHGLXPVL]HGILUPV)XUWKHUPRUHWKHHDUO\LQWHUQDWLRQDOL]D
WLRQZDVOLNHO\WRRFFXUPRUHRIWHQLQVPDOOHUWKDQODUJHUHVWDEOLVKHGILUPVDVWKH
ODWWHU ZDVZLGHO\ UHSRUWHG LQ SULRU UHVHDUFK WR LQWHUQDWLRQDOL]H LQ D WUDGLWLRQDO
VORZPDQQHU7KHILUPZDVUHJLVWHUHGDVKDYLQJH[SRUWRSHUDWLRQV7KLVFULWHUL
RQZDV HPSOR\HG VLQFH WKH IRFXV RI WKH VWXG\ LV RQ LQWHUQDWLRQDO ILUPV QRW RQ
FRPSDULQJ LQWHUQDWLRQDO ZLWK GRPHVWLF ILUPV IRU H[DPSOH )XUWKHUPRUH LQ WKLV
WKHVLVRQO\ILUPVWKDWKDGEHHQHVWDEOLVKHG LQRU ODWHUZHUHLQFOXGHG LQWKH
DQDO\VLV7KHIRFXVZDVWRWHVWWKHK\SRWKHVHVEHWZHHQSULRULQWHUQDWLRQDOH[SHUL


 7KHTXHVWLRQQDLUHLVDYDLODEOHXSRQUHTXHVW
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HQFHDQGLQWHUQDOL]DWLRQGHYHORSPHQWGXULQJWKHILUVW\HDUVRIWKHYHQWXUH,WZDV
FRQVLGHUHG OLNHO\ WKDW NQRZOHGJH RQ WKHVH WZR DUHDVZRXOG EH GLIILFXOW WR JDLQ
IURPROGHUILUPVDQGWKDWWKHUHOLDELOLW\RIVXFKGDWDZRXOGEHUHGXFHG
7KH WDUJHW ILUPVZHUH LGHQWLILHG IURPWKH<ULW\V6XRPLGDWDEDVH HDUOLHU VXUYH\V
FRQGXFWHGDWWKHXQLYHUVLW\DUWLFOHVLQ)LQQLVKEXVLQHVVPDJD]LQHV.DXSSDOHKWL
7DORXVVDQRPDW DQG DOVR IURP UHSRUWV SXEOLVKHG E\ )LQSUR 7KLV \LHOGHG 
ILUPV2QFORVHUH[DPLQDWLRQILUPVZHUHH[FOXGHGEHFDXVHWKH\GLGQRWIXOILO
WKHVHOHFWLRQFULWHULDKDGJRQHEDQNUXSWRUEHFDXVHDQDGGUHVVFRXOGQRWEHFRQ
ILUPHG$IWHUWKHVHUHYLVLRQVWKHILQDOWDUJHWJURXSZDVILUPV'HSHQGLQJRQ
WKHVL]HRIWKHILUPWKHTXHVWLRQQDLUHZDVVHQWHLWKHUWRWKHPDQDJLQJGLUHFWRULQ
VPDOOILUPVZLWKOHVVWKDQHPSOR\HHVRUWRWKHPDQDJHUUHVSRQVLEOHIRU LQWHU
QDWLRQDORSHUDWLRQVLQPHGLXPVL]HGILUPV7KUHHVXUYH\URXQGVZHUHFRQGXFWHG
DQGUHVSRQVHVZHUHUHFHLYHGZKLFKSURYLGHGXVDEOHUHVSRQVHV7KLVLQ
GLFDWHGDUHVSRQVHUDWHRISHUFHQW$KLJKHUUHVSRQVHUDWHZDVQRWDFKLHYHG
SHUKDSVSDUWO\EHFDXVHRIWKHOHQJWKRIWKHTXHVWLRQQDLUHZKLFKKDGWRFRYHUGL
YHUVH DUHDV LQ WKH UHVHDUFKSURMHFW+RZHYHUEDVHGRQWKHDQDO\VLV EHWZHHQUH
VSRQGLQJDQGQRQUHVSRQGLQJILUPVQRJUHDWHUGLIIHUHQFHVLQWHUPVRIWKHQXPEHU
RIHPSOR\HHVDQQXDOWXUQRYHUDQGILHOGRILQGXVWU\FRXOGEH IRXQG7KLVZRXOG
VXJJHVWWKDWWKHQRQUHVSRQVHELDVLVQRWRIPDMRUFRQFHUQLQWKHVDPSOH
7KH PHDQ HVWDEOLVKPHQW \HDU RI WKH SDUWLFLSDWLQJ ILUPVZDV  PRGH YDOXH
EXWSHUFHQWRIWKHILUPVZHUHHVWDEOLVKHGLQRUDIWHU$FFRUGLQJ
O\RIWRWDOSDUWLFLSDWLQJ ILUPVDUHLQFOXGHG LQWKHDQDO\VLV LQWKLVWKHVLV$Q
DQDO\VLVRIWKH ILUPVRIGLIIHUHQWDJHVUHYHDOHGWKDWHDUO\LQWHUQDWLRQDOL]DWLRQRF
FXUUHG PRUH RIWHQ LQ \RXQJHU ILUPV WKDQ WKRVH HVWDEOLVKHG LQ  RU HDUOLHU
ZKLFKPDNHV LW PRUH LQWHUHVWLQJ WR VWXG\ UHVHDUFK TXHVWLRQ LL LQ WKLV UHGXFHG
VDPSOH VHH/DULPR	3XONNLQHQE'HVFULSWLYHVWDWLVWLFVRIWKH ILUPV
DUHSUHVHQWHGLQDUWLFOH%2IWKRVHILUPVSHUFHQWDUHPDQXIDFWXUHUVZKHUHDV
SHUFHQWDUHIURPWKHVHUYLFHVHFWRUV%RWKWKHPHDQDQGPRGHYDOXHIRU\HDU
RIHVWDEOLVKPHQWRIWKHVHILUPVZDV ,QWKH\HDUWKHPHDQQXPEHURI
HPSOR\HHV LQWKHSDUWLFLSDWLQJ ILUPVZDVPHGLDQDQGWKHPHDQDQQXDO
WXUQRYHU (85PLOOLRQ PHGLDQ ¼P ,Q WHUPV RI WKH(8 GHILQLWLRQ RI
ILUPVL]H WKHVDPSOH ILUPVUHSUHVHQW ILUPVRIGLIIHUHQW VL]H:KHUHDVDPDMRULW\
RIWKHILUPVDUHVPDOOILUPVDQQXDOWXUQRYHUOHVVWKDQRUHTXDOWR¼PLOOLRQDQG
OHVVWKDQHPSOR\HHVODUJHILUPVDUHDOVRSUHVHQWLQWKHVDPSOHDQQXDOWXUQR
YHURIPRUHWKDQ¼PLOOLRQDQGHPSOR\HHVRUPRUH
'DWDDQDO\VLV7KHVXUYH\GDWDZDVDQDO\VHGWKURXJKWZRPDLQPHWKRGVFRUUHOD
WLRQDODQDO\VLVDQGRQHZD\DQDO\VLVRIYDULDQFH$129$7RIXUWKHULQYHVWLJDWH
WKHGLIIHUHQFHVIRXQGLQWKH$129$WKH%RQIHUURQLWHVWZDVXVHG,QWKHDQDO\
VLVRIWKHVXUYH\GDWDDVWDWLVWLFDODQDO\VLVSURJUDP6366ZDVXVHG
 $FWD:DVDHQVLD
 
 6XPPDU\
)LQDOO\DVXPPDU\RIWKHUHVHDUFKVWUDWHJLHVDQGPHWKRGRORJLHVRIWKLVWKHVLV LV
SUHVHQWHGLQ7DEOH,QWKHLUUHYLHZRIHPSLULFDOUHVHDUFKFRQGXFWHGLQ,(ILHOG
&RYLHOORDQG-RQHVVKRZKRZ,(³VWXGLHVWHQGWRIRFXVRQDJJUHJDWH
OHYHOVXUYH\GDWDRUVHFWRUVSHFLILFTXDOLWDWLYHGDWD$VDUHVXOWFRPSOH[SURFHVV
HVDUHQRWFDSWXUHGXQOHVVDWDYHU\QDUURZOHYHO´,QWKLVWKHVLVWKHPHWKRGRORJ
LFDOFKRLFHVLPSO\WKDWERWKVXUYH\VWXG\DQGPXOWLSOHFDVHVWXGLHVRQILUPVIURP
GLIIHUHQW VHFWRUV DUH FRPELQHG WR H[DPLQH WKH VHOHFWHG SHUVSHFWLYHV FRQFHSWV
DQGWRLQFUHDVHWKHXQGHUVWDQGLQJRIWKH,19SKHQRPHQRQ
7DEOH 5HVHDUFKVWUDWHJLHVDQGPHWKRGRORJLHVLQWKHDUWLFOHV
 $UWLFOH$ $UWLFOH% $UWLFOH& $UWLFOH'
3KLORVRSKLFDO
VWDQGSRLQW
5HDOLW\RULHQWDWLRQ
&ULWLFDOUHDOLVP	SRVWSRVLWLYLVP
$SSURDFK $EGXFWLYH 'HGXFWLYH
$EGXFWLYH
$EGXFWLYH $EGXFWLYH
0DLQSDWK
3DWKZD\V

(PSLULFDO
6ĺ0ĺ&
6\VWHPGULYHQ
REVHUYDWLRQV
7KHRUHWLFDO
6ĺ&ĺ0
6\VWHPGULYHQ
K\SRWKHVHV
REVHUYDWLRQV
(PSLULFDO
6ĺ0ĺ&
6\VWHPGULYHQ
REVHUYDWLRQV
(PSLULFDO
6ĺ0ĺ&
6\VWHPGULYHQ
REVHUYDWLRQV
5HVHDUFK
GHVLJQ
0XOWLSOHFDVH
VWXG\
6XUYH\DQGPXO
WLSOHFDVHVWXG\
&RQFHSWXDOVWXG\ 0XOWLSOHFDVH
VWXG\
'DWDVRXUFHV )LQQLVKEDVHG
,19V7KHRUHWLFDO
VDPSOLQJ

)LQQLVK
EDVHGH[SRUWLQJ
ILUPVZLWK±
HPSOR\HHV
)LQQLVKEDVHG
,19V7KHRUHWLFDO
VDPSOLQJ
/LWHUDWXUH )LQQLVKEDVHG
,19ILUPV
7KHRUHWLFDO
VDPSOLQJ
0HWKRGVRI
GDWDFROOHF
WLRQ
,QWHUYLHZV
$UFKLYDOGDWD
6XUYH\DQGLQWHU
YLHZV$UFKLYDO
GDWD
.H\ZRUGVHDUFK
VHOHFWLRQRI
DUWLFOHVEDVHGRQ
WKHRUHWLFDO
FRQVLGHUDWLRQ
,QWHUYLHZV
$UFKLYDOGDWD
0HWKRGVRI
GDWDDQDO\VLV
6LQJOHDQGFURVV
FDVHDQDO\VLV
XVLQJWKHPDWLF
FRQWHQWDQDO\VLV
DQGFDWHJRUL]D
WLRQ
&RUUHODWLRQDQDO
\VLV$129$
%RQIHUURQLWHVW
VXUYH\GDWD
'HVFULSWLYH
VLQJOHDQGFURVV
FDVHDQDO\VLV
ZLWKLQWKHPHV
FDVHGDWD
&RQWHQWDQDO\VLV 6LQJOHFDVH 
WKHPDWLFFRQWHQW
DQDO\VLVLWHUDWLYH
FRGLQJDQG
FDWHJRUL]DWLRQ
&URVVFDVH
H[SODQDWLRQ
EXLOGLQJWHFK
QLTXH
6 VXEVWDQWLYHGRPDLQ& FRQFHSWXDOGRPDLQ0 PHWKRGRORJLFDOGRPDLQ 
$FWD:DVDHQVLD
 6800$5,(62)7+($57,&/(6
 $UWLFOH$±VXPPDU\
7KLVDUWLFOHIRFXVHVRQWKHKHWHURJHQHLW\LQ,19VDQGWKHUHE\FKDOOHQJHVWKHSUH
YDLOLQJWHQGHQF\WRDSSURDFK,19VDVDKRPRJHQHRXVJURXSVLJQLILFDQWO\GLIIHU
HQW IURP WUDGLWLRQDO JUDGXDOO\ LQWHUQDWLRQDOL]LQJ ILUPV RU GRPHVWLF ILUPV 7KH
REMHFWLYHRI WKHDUWLFOH LV WRH[SORUHZKHWKHU,19VDUHGLIIHUHQW IURPRQHDQ
RWKHULQWHUPVRIWKHLULQWHUQDWLRQDOGHYHORSPHQWRIRSHUDWLRQDQGLIWKH\DUH
KRZDQGZK\WKHGLIIHUHQFHVDUHPDQLIHVWHGLQWKHVHILUPV7KHWKHRUHWLFDOEDFN
JURXQGIRU WKHDUWLFOH LVD W\SRORJLFDODSSURDFKDQGFHQWUHGRQ WKH LQWHUQDWLRQDO
QHZ YHQWXUH WKHRU\ 2YLDWW	0F'RXJDOOZKLFK LQWURGXFHV IRXU W\SHVRI
,19VH[SRUWLPSRUWVWDUWXSVPXOWLQDWLRQDOWUDGHUVJHRJUDSKLFDOO\IRFXVHGVWDUW
XSVDQGJOREDOVWDUWXSV7KHDUWLFOHVHHNVWRXQGHUVWDQGWKHGHYHORSPHQWSDWKVRI
,19VE\IRFXVLQJRQIRXUWKHPHVWKHEDFNJURXQGWRWKHIRXQGLQJRIWKHILUPDQG
WKHSUHYDLOLQJFRQGLWLRQVDW WKH WLPH WKHPRWLYHV IRU LQLWLDO LQWHUQDWLRQDOL]DWLRQ
WKH FKDUDFWHULVWLFV RI WKH HQWUHSUHQHXUV DQG GHFLVLRQPDNHUV DQG WKH UHVRXUFHV
FRUH FRPSHWHQFHVDQGFRPSHWLWLYHDGYDQWDJHVRI WKH ILUPV ,Q VRGRLQJ LW LQWH
JUDWHVOLWHUDWXUHDQGDGRSWVYLHZSRLQWVIURPLQWHUQDWLRQDOEXVLQHVVHQWUHSUHQHXU
VKLSDQGPDUNHWLQJ IURPZKLFKWRDSSURDFKWKHUHVHDUFKTXHVWLRQV ,QPHWKRGR
ORJLFDOWHUPVWKHDUWLFOHDGRSWVDPXOWLSOHFDVHVWXG\DSSURDFKZKHUHWKHHPSLUL
FDOGDWDLVGHULYHGIURPHLJKW,19VHVWDEOLVKHG±DQGRULJLQDWLQJLQ)LQ
ODQG
7KH DQDO\VLV RI WKH LQWHUQDWLRQDOL]DWLRQGHYHORSPHQW RI WKH FDVH ILUPVZDV ILUVW
EDVHGRQWKHLQWHUQDWLRQDOL]DWLRQRFFXUULQJZLWKLQ\HDUVRIWKHLUHVWDEOLVKPHQW
DQGWKHQWKHUHEHLQJVXEVHTXHQWGHYHORSPHQW LQWHUPVRIWZRFULWHULDFRUUHVSRQG
LQJWRWKHD[HVRIWKH,19W\SRORJ\2YLDWW	0F'RXJDOOVHH)LJXUHLQ
DUWLFOH$7KHLQWHUQDWLRQDOFRRUGLQDWLRQRIYDOXHFKDLQDFWLYLWLHVLQDGGLWLRQ
WRVDOHVDFWLYLWLHVLQFOXGLQJRZQH[SRUWVPDUNHWLQJFRRSHUDWLRQVDOHVVXEVLGLDU
LHV ZKHWKHU WKH\ GHPRQVWUDWHG IHZHU WKDQ RU PRUH WKDQ WZRRI WKH RWKHU YDOXH 
FKDLQDFWLYLWLHVSXUFKDVLQJPDQXIDFWXULQJ5	'DQGILQDQFLQJDFWLYLWLHVFRRU
GLQDWHGDFURVVFRXQWULHVDQG7KHQXPEHURIFRXQWULHVZLWKYDOXHFKDLQDFWLYL
WLHV VDOHV DFWLYLWLHV LQ IHZHU WKDQRUPRUH WKDQ  FRXQWULHV D OHYHO RIPDUNHW
FRQFHQWUDWLRQKLJKHURUORZHUWKDQSHUFHQWDQGWKHQXPEHURIFRXQWULHVZLWK
DFWLYLWLHVRWKHUWKDQVDOHV
/RRNLQJDWDFWLYLW\ZLWKLQWKHILUVWVL[\HDUVRIGHYHORSPHQWWKH,19VZHUHIRXQG
WRGLIIHUIURPRQHDQRWKHULQWHUPVRIWKHW\SHRIDFWLYLWLHVDQGFRPPLWPHQWHP
SOR\HG LQ WKH LQWHUQDWLRQDO RSHUDWLRQV :KHQ VWXG\LQJ WKHLU ODWHU HYROXWLRQ QR
 $FWD:DVDHQVLD
 
W\SLFDO SDWKV RI LQWHUQDWLRQDOL]DWLRQGHYHORSPHQW FRXOG EH LGHQWLILHG*RLQJ EH
\RQG W\SRORJLFDODQDO\VLV WKHDUWLFOH LGHQWLILHG VRPHFRPPRQFKDUDFWHULVWLFVRI
WKH,19VDVZHOODVIDFWRUVZKLFKFRQWULEXWHGWRWKHGLIIHUHQFHVLQWKHFRRUGLQD
WLRQRIYDOXHFKDLQDFWLYLWLHVRQDQ LQWHUQDWLRQDO OHYHO7KHFDVH ILUPVUHVHPEOHG
HDFKRWKHULQVRPHDVSHFWVRIWKHIRXQGDWLRQFRQGLWLRQVRIWHQOLQNHGWRFKDQJHV
LQ DQRWKHU ILUP WKH KLJK LQWHUQDWLRQDORULHQWDWLRQDQGH[LVWHQFHRISUHYLRXV LQ
GXVWU\H[SHULHQFHRIWKHIRXQGHUVDQGPDQDJHPHQWWKHQDWXUHRIWKHWDUJHWLQGXV
WU\ JOREDOO\ VSUHDG QLFKH PDUNHWV WDUJHWHGZLWK D KLJKO\ VSHFLDOL]HG RIIHULQJ
DQG WKH LPSRUWDQFH RI FHUWDLQ SURDFWLYH DQG UHDFWLYH LQLWLDO LQWHUQDWLRQDOL]DWLRQ
PRWLYHV D PDQDJHPHQW LQWHUHVW LQ LQWHUQDWLRQDOL]DWLRQ PDQDJHPHQW¶V LQWHUQD
WLRQDOH[SHULHQFH LQDGHTXDWHGRPHVWLFGHPDQGDQG WKH ILUP¶V YLHZRIWKHPDU
NHW7KHVHFRPPRQFKDUDFWHULVWLFVZHUHQRWDEOHWRH[SODLQWKHYDULHW\HYLGHQWLQ
WKHIRUPVRILQWHUQDWLRQDOL]DWLRQGHYHORSPHQW,QVWHDGWKHIDFWRUVWKDWZHUHDEOH
WRGLIIHUHQWLDWHWKH,19VIURPHDFKRWKHUDVZHOODVWRH[SODLQWKHLQWHUQDWLRQDOL
]DWLRQ GHYHORSPHQW RI YDOXH FKDLQ DFWLYLWLHVZHUH UHODWHG WR WKH IROORZLQJ WKH
UROH RI LQQRYDWLRQRU DQ5	'SURMHFW LQ WKH LQLWLDOEXVLQHVV LGHD WKH IXQFWLRQDO
GLYHUVLW\ RI WKH SUHYLRXV LQGXVWU\ H[SHULHQFH RI WKH IRXQGHUV DQG PDQDJHPHQW
WKH GHJUHH DQG QDWXUH RISUHYLRXV LQWHUQDWLRQDO H[SHULHQFH RI WKH IRXQGHUV DQG
PDQDJHPHQWQXPEHURISHRSOHZLWKH[SHULHQFHDQGWKHGXUDWLRQRIWKDWH[SHUL
HQFHDVZHOODVWKHIXQFWLRQDODUHDDQGLQGXVWU\LQZKLFKWKHLQWHUQDWLRQDOH[SHUL
HQFHZDVJDLQHG WKH LQWHUQDWLRQDOQHWZRUNVDQGWHFKQRORJ\LQWHQVLW\RIWKH LQ
GXVWU\WKHHPSKDVLVRQSURDFWLYHYHUVXVUHDFWLYHPRWLYHVIRULQWHUQDWLRQDOL]DWLRQ
DQGWKHGHJUHHRIPRELOLW\RIWKHRIIHULQJ+RZHYHU DOWKRXJKWKHVHFKDUDFWHULV
WLFVZHUHPDMRUGHWHUPLQDQWVRIWKHGHYHORSPHQWRIYHQWXUHVDQGLPSOLHGDFRQ
QHFWLRQWRWKHLU LQWHUQDWLRQDOL]DWLRQ WKHYDULDQFHGLVSOD\HGGLGQRWDOZD\V IDOO LQ
OLQHZLWKWKHW\SRORJ\DVZDVWKHFDVHHVSHFLDOO\LQWHUPVRIWKHLQWHUQDWLRQDOL]D
WLRQPRWLYHVDQGEDFNJURXQGRIWKHIRXQGDWLRQ7KHILUPVDOVRYDULHGLQWHUPVRI
ZKHWKHUWKH\ZHUHFRPSHWLQJLQHPHUJLQJJURZWKRUPDWXUHLQGXVWULHVKRZHYHU
QR FOHDU FRQQHFWLRQ ZLWK WKH LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW ZDV LGHQWLILHG
7KHUHIRUH WKHKHWHURJHQHLW\GLVSOD\HGDQGDOVR WKH IDVW SDFHRIGHYHORSPHQWRI
WKH ILUPV VXJJHVWV WKDW XQGHUVWDQGLQJ ,19 LQWHUQDWLRQDOL]DWLRQ UHTXLUHV D PRUH
G\QDPLFWKHRU\FDSDEOHRIIRFXVLQJEH\RQGW\SRORJLFDOFDWHJRUL]DWLRQ7KHGLIIL
FXOW\LQHVWDEOLVKLQJDQH[SODQDWLRQIRU WKHGLIIHULQJ LQWHUQDWLRQDOL]DWLRQSDWKVRI
WKH,19VLQGLFDWHVWKDWVLWXDWLRQDOIDFWRUVDQGFRQWLQJHQFLHVPHULWDWWHQWLRQLQWKH
GHYHORSPHQWRI,19WKHRU\
$OWKRXJK,19VVHHPWRHQWHUDQXPEHURIPDUNHWVLQDUDSLGPDQQHUWKHUHVXOWV
VXJJHVW WKDW FORVHUVFUXWLQ\RIWKHJHRJUDSKLFGLVSHUVDORIWKHDFWLYLWLHV LQWRGLI
IHUHQWPDUNHWVDQGWKHSUR[LPLW\RIWKHFRXQWULHVHQWHUHG UHYHDOVDJUHDWYDULHW\
LQ WKH PDUNHW VWUDWHJLHV HPSOR\HG E\ ,19V $V DQ H[DPSOH WKH VKDUH RI VDOHV
GHULYHG IURPWKH ILUP¶V WKUHHPDLQPDUNHWVYDULHGDPRQJ WKH ,19VE\EHWZHHQ
$FWD:DVDHQVLD
DQGSHUFHQWDQGWKHVKDUHRIVDOHVRXWVLGHWKHKRPHFRQWLQHQWH[FHHGHG
SHUFHQWRQO\LQWZRJOREDOVWDUWXSV7KHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRIWKH
,19V H[DPLQHG VHHPV WR SDUWO\ DGKHUH WR WKH EDVLF SUHPLVHV LQ WKH WUDGLWLRQDO
SURFHVVWKHRU\RIILUPLQWHUQDWLRQDOL]DWLRQ$FFRUGLQJWRWUDGLWLRQDOLQWHUQDWLRQDO
L]DWLRQWKHRULHVWKHILUPW\SLFDOO\VWDUWVIRUHLJQRSHUDWLRQVE\H[SRUWLQJWRQHLJK
ERXULQJFRXQWULHVRUFRXQWULHVWKDWDUHZHOONQRZQDQGZLWKVLPLODUEXVLQHVVSUDF
WLFHV %LONH\	 7HVDU  -RKDQVRQ	:LHGHUVKHLP3DXO  -RKDQVRQ	
9DKOQH  IRU H[DPSOH 6XFK D SDWK LV LGHQWLILDEOH LQ VRPH ,19VZLWK WKH
LPSRUWDQWH[FHSWLRQWKDWWKHLUVSHHGRIGHYHORSPHQWLVKLJKHUWKDQLVSHUKDSVDV
VXPHGE\WKHVHWKHRULHVVHHDOVR3XONNLQHQ	/DULPR7KHLQLWLDORXWZDUG
RSHUDWLRQVRIWKRVH,19VUHIOHFWHGWKHSDWWHUQRILQLWLDOO\H[SRUWLQJ WKHQILQGLQJ
FRRSHUDWLRQSDUWQHUVIRUPDUNHWLQJDQGSRVVLEO\HVWDEOLVKLQJVDOHVVXEVLGLDULHVLQ
WKHPRVWLPSRUWDQWPDUNHWV 2QO\WKUHHRIWKH,19VKDGDW WKHWLPHRIHQTXLU\ 
LQYHVWHGLQWKHLURZQVDOHVVXEVLGLDULHVDQGQRQHRIWKHILUPVKDG\HWHVWDEOLVKHG
LWVRZQSURGXFWLRQXQLWDEURDG7KHILUVWPDUNHWHQWULHVDUHXVXDOO\GHWHUPLQHGE\
SUR[LPLW\ DOWKRXJK WKH FKRLFH RIPDUNHW PLJKW VWUDWHJLF /RRNLQJ DW WKH ILUVW
PDUNHWHQWULHVRIWKHFDVHILUPVZLWKRQHH[FHSWLRQWKHWKUHHILUVWHQWULHVE\WKH
,19VZHUH LQWR RWKHU(XURSHDQFRXQWULHVDQG WKRVHPDUNHWVJHRJUDSKLFDOO\DQG
SV\FKLFDOO\ FORVH VXFK DV 6ZHGHQDQG*HUPDQ\ DUH UHYHDOHG WR EH LPSRUWDQW
$OWKRXJKPDUNHWHQWU\EH\RQG(XURSHZDVFDUULHGRXWDWQHDUO\WKHVDPHWLPHRU
IHZ\HDUV ODWHU WKHVKDUHRIVDOHVIURPRXWVLGH(XURSHUHPDLQHG ORZGXULQJWKH
VXEVHTXHQW GHYHORSPHQW RI WKH ILUPV7KHVH ILQGLQJV VXJJHVW WKDW LQ HYDOXDWLQJ
WKH LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW RI WKH ,19 LQ OLJKW RI H[LVWLQJ WKHRULHV DV
ZHOO DV LQ GHYHORSLQJ WKH ,19WKHRU\ UHVHDUFKHUV VKRXOG LQ IXWXUH DOVR DGGUHVV
PRUHFOHDUO\WKHJHRJUDSKLFRUSV\FKLFGLVWDQFHRIWKHFRXQWULHVHQWHUHGDQGWKH
FRQFHQWUDWLRQYHUVXVGLYHUVLILFDWLRQRIRSHUDWLRQVLQWKHVHFRXQWULHV
,QFRQFOXVLRQ WKHPDLQFRQWULEXWLRQRIWKHDUWLFOH LVWKH LGHQWLILFDWLRQRIWKHKHW
HURJHQHLW\ DPRQJ ,19V DQGSURYLGLQJ DQXQGHUVWDQGLQJRI WKH YDULHWLHV IRXQG
7KH DUWLFOH LV DOVR RQH RI WKH ILUVW WR DSSO\ WKH 2YLDWW DQG 0F'RXJDOO  
IUDPHZRUNWRHPSLULFDODQDO\VLVIRUDQH[FHSWLRQVHH%DXPHWDO,QDGGL
WLRQWRWKLVW\SRORJLFDODSSURDFKWKHDUWLFOHDGRSWVD ORQJLWXGLQDOSHUVSHFWLYHE\
DQDO\VLQJWKHGHYHORSPHQWRI,19VVWDUWLQJIURPWKHEDFNJURXQGWRWKHLUIRXQGD
WLRQDQGDQDO\VLQJWKHLUGHYHORSPHQWIURPLQFHSWLRQWRWKHLUVWDJHRIGHYHORSPHQW
DW WKH WLPHRI LQYHVWLJDWLRQ)LQDOO\ WKH ILQGLQJVRIWKHDUWLFOHVKHG OLJKW RQWKH
GHYHORSPHQW QHHGV RI QHZ ,19WKHRU\ DV ZHOO DV RQ WKH H[SODQDWRU\ SRZHU RI 


 ,QVL[RXWRIHLJKW,19VWKHFORVHPDUNHWV6ZHGHQDQG*HUPDQ\ZHUHDPRQJWKHWKUHHILUVW
PDUNHWVHQWHUHGE\WKHILUPLQIRXUFDVHVWKHILUVWIRUHLJQHQWU\ZDVWR6ZHGHQDQGLQWKUHH
FDVHVWR*HUPDQ\
 $FWD:DVDHQVLD
 
H[LVWLQJ LQWHUQDWLRQDOL]DWLRQ WKHRULHV7KH IXUWKHU LQWHUHVW LQ WKH LQWHUQDWLRQDOH[
SHULHQFHZDV LQVWLJDWHG LQ WKLVDUWLFOH DQG LW DOVR LQWURGXFHG WKH LVVXH RISURDF
WLYHQHVVDQGUHDFWLYHQHVVLQ,19V7KHFDVHILUPVDOVRGLIIHUHGLQWHUPVRIWKHLU 
ILQDQFLDOSHUIRUPDQFHDQGORRNLQJDWWKHKLJKHVWSHUIRUPLQJ,19VSHUPLWVVHYHUDO
PDQDJHULDOLPSOLFDWLRQVWREHGUDZQIURPWKHVWXG\7KHVHDUHGLVFXVVHG LQ6HF
WLRQ
 $UWLFOH%±VXPPDU\
7KHREMHFWLYHRIWKLVDUWLFOHZDVWRLQYHVWLJDWHWKHOLQNEHWZHHQWKHLQWHUQDWLRQDO
H[SHULHQFHRIWKHHQWUHSUHQHXUDQGWRSPDQDJHPHQWWHDP707DQGWKHLQWHUQD
WLRQDOL]DWLRQ RI QHZ YHQWXUHV ,W RIIHUV LQVLJKWV LQWR KRZ H[SHULHQFH UHODWHV WR
,19V7KHDUWLFOHGLVFXVVHVWKHUHODWLRQVKLSEHWZHHQLQWHUQDWLRQDOH[SHULHQFHDQG
LQWHUQDWLRQDOL]DWLRQPRWLYHVRQWKHRQHKDQGDQGWKHUHODWLRQVKLSEHWZHHQLQWHU
QDWLRQDO H[SHULHQFH DQG LQWHUQDWLRQDOL]DWLRQ VSHHG PDUNHW VHOHFWLRQ DQG HQWU\
FRPPLWPHQWRQ WKHRWKHU ,W LVSRVLWLRQHG DW WKH LQWHUIDFHEHWZHHQ LQWHUQDWLRQDO
EXVLQHVVHQWUHSUHQHXUVKLSDQGPDQDJHPHQW UHVHDUFKWUDGLWLRQVDQGWKH OLWHUDWXUH
LQWKHDIRUHPHQWLRQHGUHVHDUFKWUDGLWLRQVWKDW IRFXVHGRQGHFLVLRQPDNHUH[SHUL
HQFHLQWKH60(DQGQHZYHQWXUHFRQWH[WIRUPHGWKHWKHRUHWLFDOEDFNJURXQGIRU
WKH VWXG\ 6HYHUDOJDSVZHUH LGHQWLILHG LQ WKH SULRU UHVHDUFK HLWKHU LQ WHUPV RI
FRQFHSWXDOVKRUWFRPLQJVRUQDUURZPHDVXUHVDGRSWHGLQWKHHPSLULFDOVWXGLHVIRU
H[DPSOHH[SHULHQFHRIDVLQJOHGHFLVLRQPDNHUYHUVXVWKDWRIDPDQDJHPHQWWHDP
DQGWKHW\SHVRIH[SHULHQFH LQFOXGHG7KHHDUOLHUUHVXOWVDUHVRPHZKDWFRQIOLFW
LQJDQGUHVHDUFKSULPDULO\DLPLQJWRLQYHVWLJDWHWKHUROHRIH[SHULHQFHLQ,19VLV
YHU\ OLPLWHG 7KH DUWLFOH SDUWLFXODUO\ KLJKOLJKWV WKH ODFN RI UHSRUWLQJ LQ HDUOLHU
UHVHDUFK RQ ZKDW NLQG RI LQWHUQDWLRQDO H[SHULHQFH DQG H[SHULHQWLDO FDSDELOLWLHV
GLVFULPLQDWH WKH GLIIHUHQW LQWHUQDWLRQDOL]DWLRQ EHKDYLRXUV RI QHZ YHQWXUHV DQG
KRZH[SHULHQFHDIIHFWV,19LQWHUQDWLRQDOL]DWLRQVSHFLILFDOO\
3ULRULQWHUQDWLRQDOH[SHULHQFHRIWKHHQWUHSUHQHXUDQG707LVYLHZHGLQWKHDUWL
FOHDVDIDFWRUWKDWPLJKWEHUHODWHGWRWKHLQWHUQDWLRQDOL]DWLRQRIQHZYHQWXUHVDQG
WR WKHGHYHORSPHQW RI ,19VE\ LQIOXHQFLQJ WKH VWUDWHJLFGHFLVLRQPDNLQJ RQ LQ
WHUQDWLRQDOL]DWLRQ )RXU K\SRWKHVHV DUH GHYHORSHG IRU WKH UHODWLRQVKLS EHWZHHQ
LQWHUQDWLRQDO H[SHULHQFH DQG LQWHUQDWLRQDOL]DWLRQ PRWLYHV DQG VSHHG 7KHVH DUH
WHVWHGZLWKDTXDQWLWDWLYHVXUYH\GDWDRILQGXVWULDODQGVHUYLFHVRIWZDUHHQ
JLQHHULQJDQGDGYHUWLVLQJ ILUPVRULJLQDWLQJ IURP)LQODQG7KHILUPVLQFOXGHG LQ
WKHVXUYH\ZHUHHVWDEOLVKHGLQRUVLQFHDQGDUHRUZHUHHQJDJHGLQH[SRUW
LQJ7RHQKDQFHWKHXQGHUVWDQGLQJRIWKHUHODWLRQVKLSEHWZHHQLQWHUQDWLRQDOH[SH
ULHQFH DQG ,19 LQWHUQDWLRQDOL]DWLRQ PRWLYHV PDUNHW VHOHFWLRQ DQG HQWU\ PRGH
FRPPLWPHQWDPXOWLSOHFDVHVWXG\RIHLJKW)LQQLVKEDVHG,19VZDVFRQGXFWHG
$FWD:DVDHQVLD
7KH,19VUHSUHVHQWGLIIHUHQWW\SHVRIILUPVLQWHUPVRIWKH,19W\SRORJ\2YLDWW
	0F'RXJDOOGLVFXVVHGLQDUWLFOH$
7KH UHVXOWVRIWKHVXUYH\VWXG\ LQGLFDWHG VWURQJVXSSRUW IRUK\SRWKHVLVZKLOH
SDUWLDOVXSSRUWZDVUHFHLYHGIRUK\SRWKHVHVDQG&RQFHUQLQJK\SRWKHVLV
JUHDWHU SULRU H[SHULHQFH RI LQWHUQDWLRQDO WDVNV LQ D )LQQLVK LQWHUQDWLRQDOO\
RSHUDWLQJILUPZDVHVSHFLDOO\UHODWHGWRERWKDJUHDWHUSURSRUWLRQRIH[SRUWVZLWK
LQWKUHH\HDUVRIIRXQGDWLRQDQGZLWKWKHYHQWXUHEHLQJ\RXQJHUDW WKHWLPHRILWV
WKLUG IRUHLJQPDUNHWHQWU\,QDGGLWLRQRWKHU LQWHUQDWLRQDOH[SHULHQFHW\SHVZHUH
UHODWHG WR HLWKHURQHRIWKHVHPHDVXUHVRIWKH LQWHUQDWLRQDOL]DWLRQ VSHHG$VH[
SHFWHGLQK\SRWKHVLV LQQHZYHQWXUHVZKHUHWKHHQWUHSUHQHXUDQG707UHSRUW
KLJKSUHYLRXVLQWHUQDWLRQDOH[SHULHQFHWKLVH[SHULHQFHLVDOVRWLJKWO\OLQNHGWRWKH
VWUDWHJLFGHFLVLRQPDNLQJDVLWLVRIKLJKHULPSRUWDQFHDVDPRWLYHIRUGHFLGLQJWR
LQLWLDWHLQWHUQDWLRQDORSHUDWLRQV0RUHRYHUWKHLQWHUQDWLRQDOH[SHULHQFHKDVDSRV
LWLYHUHODWLRQVKLSZLWKRWKHUGHFLVLRQPDNLQJPRWLYHVEHKLQGLQWHUQDWLRQDOL]DWLRQ
VXFKDVPDQDJHPHQW¶V LQWHUQDWLRQDO LQWHUHVW DQGYLHZRIWKHPDUNHW&RQFHUQLQJ
K\SRWKHVLVZKHQLQLWLDWLRQRILQWHUQDWLRQDORSHUDWLRQV LVVWURQJO\UHODWHGWR LQ
WHUQDWLRQDOH[SHULHQFHDVDPRWLYHEHKLQG WKHGHFLVLRQPDNLQJVSHHGLHU LQWHUQD
WLRQDOL]DWLRQRFFXUVIRUWKHQHZYHQWXUHLQWHUPVRIWKHH[SRUWVKDUHZLWKLQWKUHH
\HDUVIURPLQFHSWLRQ$OVRWKHVXFFHVVRIFRPSHWLWRUVDEURDGLQDGHTXDWHGRPHV
WLFGHPDQGDQGWKHPDQDJHPHQW¶VYLHZRIWKHPDUNHWZHUHUHODWHGSRVLWLYHO\DQG
VLJQLILFDQWO\ZLWKHLWKHURQHRIWKHLQWHUQDWLRQDOL]DWLRQVSHHGPHDVXUHV7KHILQG
LQJVDOVRVXJJHVWWKDWLQWHUQDWLRQDOL]DWLRQPRWLYDWHGE\WKHLQWHUQDWLRQDOL]DWLRQRI
D FXVWRPHU VHHPV WR LQFUHDVH WKH WLPH EHWZHHQ IRXQGDWLRQ DQG HQWU\ LQWR QHZ
IRUHLJQWHUULWRULHV
7KHIRXUWKK\SRWKHVHVFRQFHUQHGWKHGLIIHUHQFHVLQSULRUH[SHULHQFHEHWZHHQUDS
LGO\ DQG VORZO\ LQWHUQDWLRQDOL]LQJ QHZ YHQWXUHV 7R WHVW VXFK GLIIHUHQFHV WKH
VDPSOH ZDV GLYLGHG LQWR IRXU JURXSV RQ WKH EDVLV RI D WKH ILUPDJH DW LWV WKLUG 
IRUHLJQPDUNHW HQWU\ DQGE WKH VKDUHRI IRUHLJQ VDOHV WKUHH \HDUV DIWHU IRXQGD
WLRQ $OWKRXJK WZR RI WKH JURXSV FDQ EH VHHQ DV PHHWLQJ FRPPRQ ,19FULWHULD 
LHKDYLQJIRUHLJQVDOHVRISHUFHQWRUPRUHZLWKLQWKUHH\HDUVRIIRXQGDWLRQ
RQO\RQHJURXSZDVODEHOOHG,19VRQWKHEDVLVWKDW WKHVH ILUPVKDGDOVRHQWHUHG
WKUHHRUPRUHFRXQWULHVZLWKLQWKLVWLPHIUDPHVHHWKHHPSKDVLVRQPXOWLSOHFRXQ
WULHVLQWKH,19GHILQLWLRQDGRSWHGLQWKHWKHVLV7KHUHVXOWVRIWKH$129$WHVW
LQGLFDWHWKDW WKH LQWHUQDWLRQDOL]DWLRQVSHHG LQWKH IRXUJURXSVRIQHZYHQWXUHV LV
VLJQLILFDQWO\UHODWHG WRGLIIHUHQFHV LQWKH OHYHORI LQWHUQDWLRQDOH[SHULHQFH LQ WKH
PDQDJHPHQW WHDPLQJHQHUDOWKHH[SHULHQFHRI LQWHUQDWLRQDOZRUN WKHHQWUHSUH
QHXUDQG707JDLQHG LQRWKHU)LQQLVKLQWHUQDWLRQDOO\RSHUDWLQJILUPDQGWKH LQ
WHUQDWLRQDO ZRUN H[SHULHQFH JDLQHG E\ WKH HQWUHSUHQHXU DQG 707 LQ D IRUHLJQ
ILUP7KHSUHYLRXV LQWHUQDWLRQDOH[SHULHQFHRIWKHHQWUHSUHQHXUDQG707 LQERWK
 $FWD:DVDHQVLD
 
)LQQLVKEDVHGDQGIRUHLJQILUPVZDVKLJKHVW LQ,19VJURXS ZKHUHDVWKHUH
VSRQGHQWVRIWKHJHRJUDSKLFDOO\IRFXVHGQHZYHQWXUHVJURXSLQJHQHUDOHYDOX
DWHG WKHLUPDQDJHPHQW¶V LQWHUQDWLRQDOH[SHULHQFH OHYHO KLJKHVW LQFRPSDULVRQ WR
RWKHUJURXSV7KHVHJHRJUDSKLFDOO\IRFXVHGQHZYHQWXUHVFDQDFFRUGLQJWRVRPH
VWXGLHVEHUHJDUGHGDV,19VDWOHDVWSHUFHQWH[SRUWVKDUHZLWKLQWKUHH\HDUV
DOWKRXJK WKH\KDYH QRW HQWHUHG QHZFRXQWU\PDUNHWV DV UDSLGO\DVJURXS7KH
SRVWKRFWHVWVLQGLFDWHWKDWZKHQFRPSDULQJWKHJURXSVSDLUZLVH,19VJURXS
GLIIHU VLJQLILFDQWO\ IURP ORFDO QHZ YHQWXUHV JURXS  LQ WHUPV RI LQWHUQDWLRQDO
ZRUN H[SHULHQFH LQRWKHU )LQQLVK LQWHUQDWLRQDOO\RSHUDWLQJ ILUPV DQG IURPPDU
JLQDOO\ H[SRUWLQJ QHZ YHQWXUHV JURXS LQ WHUPVRI WKH ODQJXDJH VNLOOV RI WKH
PDQDJHPHQW ,QFRQFOXVLRQ WKHVXUYH\UHVXOWVVKRZWKDW H[SHULHQFH LVD VLJQLIL
FDQW IDFWRU EHKLQG ,19V ,Q SDUWLFXODU WKH H[SHULHQFH LQ RWKHU LQWHUQDWLRQDOO\
RSHUDWLQJILUPVWKDWRULJLQDWHLQWKHKRPHFRXQWU\RIWKH,19EXWDOVRWKHH[SHUL
HQFHLQIRUHLJQILUPV WKHODQJXDJHVNLOOVDQGWKHLQWHUQDWLRQDOH[SHULHQFHLQJHQ
HUDORIWKHPDQDJHPHQWVHHPWRH[SODLQWKHVSHHGRILQWHUQDWLRQDOL]DWLRQ
7KHFDVHVWXGLHVVXJJHVWWKDWZLWKLQ,19VLQWHUQDWLRQDOH[SHULHQFHUHODWHVSDUWLF
XODUO\WRWKHKLJKHUFRPPLWPHQWRSHUDWLRQPRGHVEXWDOVRWRWKHFKRLFHRIPDU
NHWVWRHQWHU7KHQXPEHURIVWDIIZLWKH[SHULHQFHWKHGXUDWLRQRIWKDWH[SHULHQFH
WKHIXQFWLRQDODUHDDQGWKHLQGXVWU\LQZKLFKWKHH[SHULHQFHLVJDLQHGZHUHUDWKHU
GHFLVLYHLQGLVFULPLQDWLQJEHWZHHQGLIIHUHQWW\SHVRI,19V7KHWZRJOREDOVWDUW
XSV WKDW FRRUGLQDWHG PDQ\ RI WKHLU RSHUDWLRQV JOREDOO\ HJ SXUFKDVLQJ VDOHV
5	'PDUNHWLQJ FRRSHUDWLRQDQG ILQDQFLQJ LQ DZLGHQXPEHURIFRXQWULHV KDG
IRXQGHUVDQGDPDQDJHPHQWFKDUDFWHUL]HGE\H[WUHPHO\ZLGH LQWHUQDWLRQDOH[SH
ULHQFH ,QFRQWUDVW WKH ILUPVZLWK OHVV LQWHUQDWLRQDOO\H[SHULHQFHGHQWUHSUHQHXUV
DQG PDQDJHPHQW ZHUH PRUH IRFXVHG RQ H[SRUWLQJ WR IHZ RU PDQ\ FRXQWULHV
$QDO\VLV RI D JOREDO VWDUWXS FDVH VKRZV KRZ WKH LQWHUQDWLRQDO H[SHULHQFH GH
ULYHGHVSHFLDOO\IURPDPXOWLQDWLRQDOFRPSDQ\LQ WKHVDPHILHOGRIEXVLQHVVZDV
DQLPSRUWDQWGHWHUPLQDQWRIWKH LQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRIWKH,19,Q
WHUQDWLRQDO LQGXVWU\ H[SHULHQFH LQFUHDVHG WKH IDPLOLDULW\ ZLWK WKH LQGXVWU\ DQG
SURYLGHG UHDG\ FRQWDFWVZLWK IRUHLJQ EXVLQHVV SDUWQHUV ZKLFK WKHQ VWURQJO\ GL
UHFWHGWKHVHOHFWLRQRIPDUNHWVDQGFKRLFHRIGLVWULEXWLRQFKDQQHOVDWWKHEHJLQ
QLQJ0RUHRYHUPDUNHWHQWU\EH\RQGWKHKRPHFRQWLQHQWDQGHVWDEOLVKPHQWRID
EUDQGODEHOFRQWUDFW DQGD MRLQW YHQWXUHRXWVLGH(XURSHZHUH OLQNHG WR SUHYLRXV
LQWHUQDWLRQDO H[SHULHQFH DQG EXVLQHVV FRQWDFWV RI WKH GHFLVLRQPDNHUV 2Q WKH
RWKHUKDQG LQDJHRJUDSKLFDOO\IRFXVHGVWDUWXSWKHGHFLVLRQPDNHUV¶SUHYLRXV
LQWHUQDWLRQDO EXVLQHVV H[SHULHQFHZDV PDLQO\ GHULYHG IURPRWKHU ILHOGV RI EXVL


 'HQRWHGDVILUP'LQWKHDUWLFOH
 'HQRWHGDVILUP&LQWKHDUWLFOH
$FWD:DVDHQVLD
QHVVZKHUHDVLQWKHLQGXVWU\LQTXHVWLRQWKHLQWHUQDWLRQDOH[SHULHQFHZDVOLPLWHG
WRVFLHQWLILFUHVHDUFKRIWKHFRUHWHFKQRORJ\7KHLQWHUQDWLRQDOL]DWLRQRIWKDWILUP
ZDV FKDUDFWHUL]HG E\ VRSKLVWLFDWHG FRRSHUDWLRQZLWKXQLYHUVLWLHV UHVHDUFK LQVWL
WXWHVVXSSOLHUVDQGRSLQLRQOHDGHUVWRGHYHORSWKHRIIHULQJ+RZHYHUVDOHVLQWKH
HDUO\ \HDUV ZHUH UDWKHU FRQFHQWUDWHG LQ D IHZPDUNHWV XVLQJ GLVWULEXWRUV DV WKH
PDLQFKDQQHO([SDQGLQJ VDOHV WR QHZFRXQWULHV DQGDOVR WKHHVWDEOLVKPHQW RI
QHZVDOHVFKDQQHOFRQWDFWVDQGVWUDWHJLFDOOLDQFHVWRVWUHQJWKHQPDUNHWLQJZHUH
WKHPDMRUFRQFHUQ LQWKHVXEVHTXHQW LQWHUQDWLRQDOGHYHORSPHQWRIWKLVJHRJUDSK
LFDOO\IRFXVHGVWDUWXS
,QWHJUDWLQJWKHVXUYH\DQGFDVHVWXG\UHVXOWVLQOLJKWRIWKHSXUSRVHRIWKLVWKHVLV
VHYHUDOLQWHUHVWLQJSRLQWVHPHUJH7KH OHYHORIPDQDJHPHQW¶V LQWHUQDWLRQDOH[SH
ULHQFH DQG SDUWLFXODUO\ WKH LQWHUQDWLRQDO H[SHULHQFH JDLQHG IURPSUHYLRXV MREV
LQFUHDVHVWKHVSHHGRILQWHUQDWLRQDOL]DWLRQ3UHYLRXVH[SHULHQFHJDLQHGLQLQWHUQD
WLRQDOWDVNVLQDQRWKHUILUPLQWKHKRPHFRXQWU\LVFKDUDFWHULVWLFRI,19VLQJHQ
HUDOZKLOHWKHSUHYLRXVLQWHUQDWLRQDOH[SHULHQFHIURPZRUNLQJLQDILUPIURPWKH
VDPH LQGXVWU\ LV GHVFULSWLYH HVSHFLDOO\ RI PRUH DGYDQFHG ,19V VXFK DV JOREDO 
VWDUWXSV,QWHUQDWLRQDOH[SHULHQFHLVUHODWHGWR,19VLQWKDWWKHLUPDQDJHUVUHJDUG
WKHH[SHULHQFHDVDQLPSRUWDQWIDFWRUDQGXWLOL]HLWLQGHFLVLRQPDNLQJ,WLVDVLJ
QLILFDQWPRWLYHEHKLQGHDUO\LQWHUQDWLRQDOL]DWLRQDQGWKHFDVHVWXGLHVVXJJHVWWKDW
LWLVDOVROLNHO\WRLQIOXHQFHWKHFKRLFHRIPDUNHWVDQGHQWU\PRGHVLQ,19V7KH
UHVXOWVLPSO\VRPHH[SODQDWRU\SRZHURIWKHWUDGLWLRQDOPRGHOVRILQWHUQDWLRQDOL
]DWLRQ-RKDQVRQ	9DKOQH -RKDQVRQ	:LHGHUVKHLP3DXO DVZLOO
EHGLVFXVVHGLQ&KDSWHU
7KHPDLQ FRQWULEXWLRQRI WKH DUWLFOH LV WR VKRZ KRZ LQWHUQDWLRQDO H[SHULHQFH LV
UHODWHGWRWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19VE\FRQWHPSODWLQJWKHUHOD
WLRQVKLSIURPGLIIHUHQWSHUVSHFWLYHVLQERWKWKHRUHWLFDODQGPHWKRGRORJLFDOWHUPV
7KHDUWLFOHLGHQWLILHVZKDW W\SHVRIH[SHULHQFHDUHUHODWHGWRWKHLQWHUQDWLRQDOL]D
WLRQRIQHZYHQWXUHVDQGGLVFXVVHVKRZDQGZK\ WKH LQWHUQDWLRQDOH[SHULHQFH LV
UHODWHGWR WKHLQWHUQDWLRQDOL]DWLRQVSHHGPDUNHWVWUDWHJLHVDVZHOODVWKHPRWLYHV
EHKLQGLQWHUQDWLRQDOL]DWLRQ7KHDUWLFOHRIIHUVUHVXOWV IURPERWKDV\VWHPDWLFVXU
YH\VWXG\DVZHOODVIURPDPXOWLSOHFDVHVWXG\7KHUHVXOWVLQSDUWFKDOOHQJHWKH
SUHYDLOLQJSUHPLVH DERXW WKH LQDSSURSULDWHQHVVRI WUDGLWLRQDO LQWHUQDWLRQDOL]DWLRQ
WKHRULHV WR GHVFULEH WKH ,19SKHQRPHQRQ ,QFRPSDULVRQ WR H[WDQW UHVHDUFK DOO
WKHVHDVSHFWVIRUPDVLJQLILFDQWFRQWULEXWLRQWR,19UHVHDUFK


 $WWKHWLPHRIHQTXLU\WKHILUPKDGVDOHVLQFRXQWULHVRXWRIZKLFKWKUHH(XURSHDQFRXQ
WULHVIRUPHGRIDOOVDOHV7KHPDLQIRUHLJQVDOHVFKDQQHOZDVWKURXJKGLVWULEXWRUV
 $FWD:DVDHQVLD
 
 $UWLFOH&±VXPPDU\
$UWLFOH&UDLVHVWKHTXHVWLRQRIZKHWKHUWKHUH LVDGLVFUHSDQF\LQWKHXQGHUO\LQJ
RULHQWDWLRQVRI WKHWZR FRUHWKHRULHVRI,( ± LQWHUQDWLRQDOEXVLQHVVDQGHQWUHSUH
QHXUVKLS±LQWHUPVRIWKHUROHRISURDFWLYHQHVVDQGUHDFWLYHQHVV7KHREMHFWLYHRI
WKHDUWLFOHLVWRH[SORUHWKHUROHRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQHQWUHSUHQHXU
VKLS DQG LQWHUQDWLRQDOL]DWLRQ WKHRULHV DQG ILQDOO\ LQ WKH LQWHUQDWLRQDO HQWUHSUH
QHXUVKLSWKHRU\7KURXJKWKLVH[SORUDWLRQWKHDUWLFOHGLVFXVVHVKRZH[LVWLQJWKHR
ULHVFDQVWUHQJWKHQ,( WKHRU\DQGHQKDQFHWKHFRPSUHKHQVLRQRIQHZYHQWXUHLQ
WHUQDWLRQDOL]DWLRQ
)LUVW WRSURYLGHDFRQFHSWXDOEDVLV IRU WKH IXUWKHUDQDO\VLVRIWKH UROHRISURDF
WLYHQHVVDQGUHDFWLYHQHVVLQWKHWKUHHILHOGVWKHDUWLFOHVWDUWVZLWKDGLVFXVVLRQRI
GHILQLWLRQV RI SURDFWLYHQHVV DQG UHDFWLYHQHVV DQG UHODWHG WHUPLQRORJ\ DQG WKHQ 
LOOXVWUDWHVKRZWKDWWHUPLQRORJ\LVUHIOHFWHGLQWKHHQWUHSUHQHXUVKLSLQWHUQDWLRQDO
L]DWLRQ DQG LQWHUQDWLRQDO HQWUHSUHQHXUVKLS OLWHUDWXUH 5DWKHU WKDQRIIHULQJ D V\V
WHPDWLFUHYLHZRIWKHWZRFRQFHSWVDVWKH\UHDSSHDULQWKHWKUHHILHOGVDUWLFOH&
UHYLHZVSXEOLFDWLRQVSXUSRVHIXOO\VHOHFWHG IRUWKHLUSDUWLFXODU LQVLJKW LQWRWKHUH
VHDUFKREMHFWLYH7KLVSURFHGXUHNHHSVWKHUHYLHZWRDUHDVRQDEOHOHQJWKVLQFHDQ
DWWHPSWWRFRQGXFWDV\VWHPDWLFUHYLHZRIWZRFRQFHSWVLQWKUHHVHSDUDWHUHVHDUFK
WUDGLWLRQVZRXOGKDYHEHHQRYHUZKHOPLQJ7KXVWKHSXEOLFDWLRQVGLVFXVVHGIURP
WKHHQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVILHOGVDUHWKRVHWKDWFDQHLWKHUEH
VHHQDVVHPLQDOZRUNVLQWKHILHOGWKHPVHOYHVRUDVHVSHFLDOO\LPSRUWDQWIURPWKH
,(YLHZSRLQWDVGHPRQVWUDWHGE\WKHFLWDWLRQRI WKHSXEOLFDWLRQ LQWKH,( OLWHUD
WXUHIRUH[DPSOH7KHSXEOLFDWLRQVUHYLHZHGIURPWKH,( ILHOGDUHWKRVHWKDWDUH
HLWKHU VHPLQDOZRUNV LQ WKH ILHOG RU DUH UHJDUGHG DV LQVLJKWIXOH[DPSOHVRIKRZ
SURDFWLYHQHVVDQGUHDFWLYHQHVVDUHPDQLIHVWHGLQWKH,(OLWHUDWXUH
7KLVUHYLHZFRYHUVERWKWKHRUHWLFDODQGHPSLULFDOVWXGLHVSXEOLVKHGLQERRNVDQG
SHHUUHYLHZHGMRXUQDOV,QWKHUHYLHZVWXGLHVWKDWGLGQRWXVHWKHH[DFWWHUPLQROR
J\RISURDFWLYHQHVVDQGUHDFWLYHQHVVZHUHDOVRLQFOXGHGDVORQJDVWKH\DGGUHVVHG
FORVHO\ UHODWHG SKHQRPHQD VXFK DV DOHUWQHVV YHQWXUHVRPHQHVV DGDSWLYHQHVV
RSSRUWXQLWLHVWKUHDWVPDUNHWSLRQHHULQJYHUVXVIROORZLQJDFWLYHQHVVYHUVXVSDV
VLYHQHVV)XUWKHUPRUHWKHFRQFHSWVRISURDFWLYHQHVVDQGUHDFWLYHQHVVDUH IRXQG
WRKDYHWKHLUURRWVLQWKHVWUDWHJ\OLWHUDWXUHDQGFRQVHTXHQWO\VRPHRIWKRVHVWXG
LHVZHUHDOVRGLVFXVVHGLQWKLVFRQQHFWLRQ7KHSXEOLFDWLRQVUHYLHZHGDUHDQDO\VHG
E\IRFXVLQJRQWKUHHDVSHFWVWKHFRQWH[WLQZKLFKWKHWHUPLQRORJ\LVDSSOLHGWKH


 7KHWHUPV\VWHPDWLFUHYLHZKHUHUHIHUVWRDSURFHGXUHZKHUHDOODUWLFOHVSXEOLVKHGEHWZHHQD
SUHGHWHUPLQHGWLPHSHULRGLQVHOHFWHGSXEOLFDWLRQVMRXUQDOVERRNVHWFDUHUHYLHZHG
$FWD:DVDHQVLD
WKHRUHWLFDO IRXQGDWLRQ GHILQLWLRQ RI WKH WHUPLQRORJ\ DQG WKH SUHVHQFH RI ZRUGV 
DQGSKUDVHV LQGLFDWLYHRISURDFWLYHQHVVDQGUHDFWLYHQHVV LQ WKHSXEOLFDWLRQ7KH
UHYLHZ VKRZV KRZ SURDFWLYHQHVV DQG UHDFWLYHQHVV DUH GLVFXVVHG XQGHU D EURDG
VSHFWUXPRIWHUPLQRORJ\VHH7DEOHLQWKHDUWLFOH
7KHDUWLFOHWKHQSURFHHGVWRHODERUDWHRQWKHDVVRFLDWLRQREVHUYHGLQWKHHQWUHSUH
QHXUVKLSOLWHUDWXUHEHWZHHQHQWUHSUHQHXUVKLSDQG SURDFWLYHQHVVDQGUHDFWLYHQHVV
7KLVLVIROORZHGE\GLVFXVVLRQRIKRZSURDFWLYHQHVVDQGUHDFWLYHQHVVDUHUHIOHFW
HG LQ WKH LQWHUQDWLRQDOEXVLQHVV WKHRULHV7KH IRFXV LV OLPLWHG WR WKHEHKDYLRXUDO
VFKRRODQGWKH LQWHUQDWLRQDOL]DWLRQSURFHVVWKHRULHVDQGWRWKHQHWZRUNDSSURDFK
WRLQWHUQDWLRQDOL]DWLRQDVWKHVHDUHVHHQDVWKHPDLQWKHRUHWLFDOXQGHUSLQQLQJVLQ
WKH QHZ YHQWXUH DQG VPDOO ILUP FRQWH[W VXFK DV WKDW RI ,19V 7KH DUWLFOH WKHQ 
VKLIWV LWVIRFXVWR WKH,(ILHOGDQGHODERUDWHVRQKRZSURDFWLYHQHVVDQGUHDFWLYH
QHVVDUHFRQQHFWHGWR,(WKHRU\RQWKHRQHKDQGDQGWRQHZYHQWXUHLQWHUQDWLRQDO
L]DWLRQRQWKHRWKHU
7KHDUWLFOHFRQFOXGHVWKDWHQWUHSUHQHXUVKLSWKHRULHVLQYROYHSURDFWLYHQHVVE\GHI
LQLWLRQDQGWKHHPSKDVLVRQSURDFWLYHQHVV LVUDWKHUH[SOLFLWZKHUHDVUHDFWLYHQHVV
KDV EHHQ DVVRFLDWHG ZLWK QRQHQWUHSUHQHXULDO YHQWXUHV DQG WKXV LW LV GLVFXVVHG
PRUHUDUHO\LQWKHHQWUHSUHQHXUVKLSOLWHUDWXUH5HYLHZLQJWKH LQWHUQDWLRQDOL]DWLRQ
SURFHVVOLWHUDWXUHWKHDUWLFOHVKRZVKRZWKHHDUO\WKHRULHVWKH8SSVDOD,QQRYD
WLRQDQG320WKHRULHVH[SODLQLQWHUQDWLRQDOL]DWLRQLQUHODWLYHO\UHDFWLYHWHUPV
HPSKDVL]LQJ IRU H[DPSOH WKH UHDFWLYH LQWHUQDWLRQDOL]DWLRQ VWLPXODWRUV DQG DGDS
WLYH OHDUQLQJ DV D FRQVHTXHQFH RI DGMXVWLQJ WR FKDQJLQJ FRQGLWLRQV DV ZHOO DV
VSHFLI\LQJ WKH YDULRXVEDUULHUV IRUDGYDQFLQJ LQ WKH LQWHUQDWLRQDOL]DWLRQSURFHVV
+RZHYHULQWKH,QQRYDWLRQPRGHOSURDFWLYHQHVV LVDFNQRZOHGJHGZKHQH[SODLQ
LQJWKHODWHUVWDJHVRILQWHUQDWLRQDOL]DWLRQ&DYXVJLODQGLQWKHPRUHUHFHQW
GHYHORSPHQWV RI WKH 8SSVDOD PRGHO -RKDQVRQ 	 9DKOQH E  
ERWK UHDFWLYH DQG SURDFWLYH DVSHFWV RI LQWHUQDWLRQDOL]DWLRQ DUH WRXFKHG XSRQ
WKURXJKDVWURQJHUHPSKDVLVRQRSSRUWXQLWLHV,QWKHQHWZRUNDSSURDFKWRLQWHUQD
WLRQDOL]DWLRQWKHEHKDYLRXUFDQEHVHHQDVHLWKHUUHDFWLYHRUSURDFWLYH+RZHYHU
WKH UHYLHZ LQGLFDWHV WKDWPXFKRIWKH UHDVRQLQJ VWHPV IURPWKHDVVXPSWLRQ WKDW
YHQWXUHVLQWHUQDWLRQDOL]HVLQFHWKHEXVLQHVVQHWZRUNVDUHFURVVQDWLRQDODQGILUPV
IROORZWKHLUQHWZRUNUHODWLRQVKLSVLQGLFDWLQJDOHVVSURDFWLYHDSSURDFK
7KHDUWLFOHSURFHHGV WR KLJKOLJKW KRZ WKHHQWUHSUHQHXUVKLSDQG LQWHUQDWLRQDOL]D
WLRQWKHRULHVDUHFRQQHFWHGDQGLQWHJUDWHGWR,(HDFKLQDGLIIHUHQWPDQQHU,(LV


 7KHUDWLRQDOHIRUWKHOLPLWDWLRQLVSUHVHQWHGLQDUWLFOH&
 6HHDUWLFOH&IRUH[DFWVWXGLHVODEHOOHGDV8SSVDOD,QQRYDWLRQRU320PRGHOVRILQWHUQDWLRQ
DOL]DWLRQ
 $FWD:DVDHQVLD
 
E\GHILQLWLRQEDVHG VWURQJO\RQ WKHHQWUHSUHQHXUVKLS UHVHDUFK WUDGLWLRQZKHUHDV
,(VWXGLHVRIWHQGUDZRQLQWHUQDWLRQDOEXVLQHVVWKHRULHVZLWKRXWWU\LQJWRLQWHJUDWH
WKHRULHVIURPERWKILHOGVVHH.HXSS	*DVVPDQQ$VIRUWKHFXUUHQWVWDWXV
RI,(WKHRU\SURDFWLYHQHVVDQGUHDFWLYHQHVVDUHIRXQGWREHLPEDODQFHGLQWKH,(
OLWHUDWXUH5HVHDUFKHUVWHQGWREXLOGRQWKHSURDFWLYHQHVVLQKHUHQWLQHQWUHSUHQHXU
VKLSILHOGDVDQDWXUDOIRXQGDWLRQIRU,(HVSHFLDOO\DWDGHILQLWLRQDOOHYHOEXWDOVR
LQGHVFULELQJWKHDWWLWXGHVRI,19GHFLVLRQPDNHUV,QWKHGHILQLWLRQRI,(LQWHU
QDWLRQDOL]DWLRQWKHRULHVZRUNUDWKHUDVDFRQWH[WIRUEHKDYLRXUZKHUHDVFRQFHSWV
IURP LQWHUQDWLRQDOL]DWLRQ WKHRULHV DUH QRW LQWHJUDWHG LQ D VLPLODUPDQQHU ,W IRO
ORZVWKDWUHDFWLYHQHVVLQKHUHQW LQLQWHUQDWLRQDOL]DWLRQWKHRULHV LVGHDOWZLWKPRUH
LPSOLFLWO\ LQ,(ZLWKRXWDFNQRZOHGJLQJ LW LQ WKH WKHRU\GHYHORSPHQW+RZHYHU
VLQFH,19VHVSHFLDOO\KDYHRIWHQEHHQVWXGLHGIURPWKHLQWHUQDWLRQDOL]DWLRQWKHRU\
SHUVSHFWLYH WKLVKDVHOHYDWHG WKH LPSRUWDQFHRIERWKSURDFWLYHQHVVDQGUHDFWLYH
QHVV DV UHIOHFWHG IRU H[DPSOH LQ WKH LQWHUQDWLRQDOL]DWLRQ WULJJHUV VWLPXOXV DQG
PRWLYHVIRXQGIRU,19V
*LYHQWKDW ,(LVYLHZHGDVDQLQWHUVHFWLRQEHWZHHQHQWUHSUHQHXUVKLSDQGLQWHUQD
WLRQDOEXVLQHVVDQG,19VDUHVHHQDVDVWUHDPRI,(UHVHDUFKWKHIXWXUHGHYHORS
PHQWRI,(WKHRU\UHTXLUHVDPRUHSURIRXQGLQWHJUDWLRQRIWKHWZRILHOGVDQGSDU
DOOHO DFNQRZOHGJHPHQW RIERWKSURDFWLYHQHVV DQG UHDFWLYHQHVV LQ ,( ,Q OLJKW RI
WKHSXUSRVHRIWKLVWKHVLVVXFKVWHSVLQWKHGHYHORSPHQWRI,(WKHRU\DUHFUXFLDO
IRU WKH XQGHUVWDQGLQJ RI ,19V 7KH DUWLFOH HPSKDVL]HV KRZ WKH SDUDOOHO LP
SRUWDQFHRISURDFWLYHQHVVDQG UHDFWLYHQHVVLQWKH LQWHUQDWLRQDOL]DWLRQVWUDWHJ\RI
,19V VKRXOG EH WDNHQ LQWR DFFRXQW LQ WKH WKHRUHWLFDO IUDPHZRUNV IRU ,19V DQG
WKDWWKHWZRFRQFHSWVVKRXOGEHH[DPLQHGRQGLIIHUHQWOHYHOV,WLVVXJJHVWHGWKDW
ERWKSURDFWLYHDQGUHDFWLYHDFWLYLWLHVDQGDSSURDFKHVWRVWUDWHJLFGHFLVLRQPDNLQJ
PD\WDNHSODFHVLPXOWDQHRXVO\LQ,19V*UHHQ&RYLQ	6OHYLQDQG,19
LQWHUQDWLRQDOL]DWLRQFRXOGEHVHHQDVDIOXFWXDWLRQEHWZHHQUHDFWLYHDQGSURDFWLYH
DFWLYLWLHV$WDVWUDWHJLFOHYHOWKHDUWLFOHVXJJHVWVWKDW,19VPD\KDYHERWKGHOLE
HUDWHORQJWHUPDQGHPHUJHQWVKRUWWHUPVWUDWHJLFDSSURDFKHVZKLFKFDQEHERWK
UHDFWLYHDQGSURDFWLYH7KHHPSKDVLVRQHLWKHURQHLVLQIOXHQFHGE\WKHFRQWH[WXDO
LVVXHV VXFKDVWKHSUHVVXUHVFKDQJHVDQGXQH[SHFWHGHYHQWVLQWKHHQYLURQPHQW
7KLV FRQFOXVLRQ LV VXSSRUWHG E\ WKH UHVXOWV LQ DUWLFOHV$ 	' WKDW VKRZ ,19
GHYHORSPHQW WR LQYROYHERWKSURDFWLYHDQGUHDFWLYH IHDWXUHV LQWHUPVRILQWHUQD
WLRQDOL]DWLRQPRWLYHVDQGPDUNHWRULHQWDWLRQDSSURDFK
$WWKHVDPHWLPHWKHDUWLFOHSRLQWVRXWWKDWVHHLQJ,(DVDQLQWHUGLVFLSOLQDU\ILHOG
LPSOLHVWKHLQWHJUDWLRQRIDVVXPSWLRQVIURPWZRUDWKHUODUJHPDWXUHDQGGLIIHUHQW
ZLWK UHJDUG WR WKHLU YLHZVRQSURDFWLYHQHVVDQG UHDFWLYHQHVV ILHOGVRIUHVHDUFK
DQG WKDW WKH GHYHORSPHQW RI ,( DV D UHVHDUFK ILHOG LV IDFHG ZLWK D FKDOOHQJH
EURXJKWXSE\WKHFRUHWKHRULHV¶GLIIHULQJLPSOLFDWLRQVRQSURDFWLYHQHVVDQGUHDF
$FWD:DVDHQVLD
WLYHQHVV7KHDUWLFOHIRFXVHVH[SOLFLWO\RQSURDFWLYHQHVVDQGUHDFWLYHQHVVDVWKH\
UHDSSHDU LQWKHWKUHHILHOGVDQGRSHQVDGLVFXVVLRQRIZKDWSURDFWLYHQHVVDQGUH
DFWLYHQHVVDUHRQDPRUHJHQHUDOOHYHODVZHOO
 $UWLFOH'±VXPPDU\
$UWLFOH'LQYHVWLJDWHVWKHGHYHORSPHQWRI,19VEXWIURPDQRWKHUDQJOH DVWZR
GHYHORSPHQWSURFHVVHVDUHVWXGLHGLQSDUDOOHOQDPHO\WKHGHYHORSPHQWRIPDUNHW
LQJDQGJOREDOJURZWK$UWLFOH'DGRSWVDQLQWHUIDFHDSSURDFKE\LQWHJUDWLQJPDU
NHWLQJZLWK WKHHQWUHSUHQHXUVKLSDVSHFWV )LOOLV +LOOV	/D)RUJH LQ
VWXG\LQJ WKH HQWUHSUHQHXULDO PDUNHWLQJ VWUDWHJLHV RI ,19V DV WKH\ HYROYH LQWR
JOREDOILUPV7KHDUWLFOHUDLVHVDUDWKHUQRYHOUHVHDUFKLVVXHVLQFHWKHPDUNHWLQJ
VWUDWHJLHVRI,19VKDYHEHHQDQXQGHUVWXGLHGVXEMHFW.HXSS	*DVVPDQQ
5LDOSHWDO6W\OHV	6H\PRXUDQGVWXGLHVWKDWDGRSWHQWUHSUHQHXULDO
PDUNHWLQJDVWKHLUFRQFHSWXDOXQGHUSLQQLQJIRU,19VDUHDOPRVWQRQH[LVWHQWIRU
WZR H[FHSWLRQV VHH.RFDN	$ELPEROD0RUW HW DO +RZHYHU WKH
HDUO\ LQWHUQDWLRQDOL]DWLRQRI ,19V SRVHVJUHDW FKDOOHQJHV IRUPDUNHWLQJ DQG WKH
NQRZOHGJHRIPDUNHWLQJVWUDWHJLHV LVDQ LPSRUWDQWDVSHFW LQWKHJURZWKDQGVXF
FHVVRIWKHVHILUPV5LSROOpV	%OHVD,QFRQWULEXWLQJWRWKLVUHVHDUFKJDS
WKHDUWLFOHTXHVWLRQV WKHDGHTXDF\RIFRQYHQWLRQDOPDUNHWLQJ WKHRULHVIRUXQGHU
VWDQGLQJ ,19V VLQFH DV SRLQWHGRXW E\PDQ\ VFKRODUV WKRVH WKHRULHV HPHUJHG
PDLQO\IURPWKH IRFXVRQODUJH HVWDEOLVKHGFRPSDQLHV UDWKHUWKDQ\RXQJ VPDOO
DQGRUHQWUHSUHQHXULDOYHQWXUHV&DUVRQ	&URPLH&DUVRQ	*LOPRUH
&RYLHOOR%URGLH	0XQUR(QWUHSUHQHXULDOPDUNHWLQJLQFRQWUDVWLVDQDS
SURDFKWRPDUNHWLQJXQGHUFRQGLWLRQVVXFKDVHQYLURQPHQWDOWXUEXOHQFHFRPSOH[
LW\DQGGLPLQLVKLQJUHVRXUFHV0RUULVHWDO0RIILW	&KLDJRXULVDOO
RIZKLFKPDNHVHQWUHSUHQHXULDOPDUNHWLQJDSRWHQWLDOO\IUXLWIXODSSURDFKWRXVHLQ
RXWOLQLQJWKHVWUDWHJLFPDUNHWLQJGHFLVLRQPDNLQJRI,19V
7KHWZRREMHFWLYHVVHWIRUWKHDUWLFOHDUHWREXLOGDQXQGHUVWDQGLQJRIKRZWKH
HQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHVGHYHORSLQ,19VDQGWRH[SORUHWKHFRQWH[WX
DO IDFWRUV LQIOXHQFLQJ WKHLU GHYHORSPHQW DQG  WR DQDO\VH WKH UHODWLRQVKLS EH
WZHHQWKHHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJ\DQGPDUNHWLQJSHUIRUPDQFHLQ,19V
)RU ,19V IDFLQJ WKH OLDELOLWLHV RI QHZQHVV VPDOOQHVV DQG IRUHLJQQHVV =DKUD
 LW LVFRQVLGHUHG LPSRUWDQWWREHDEOHWRRIIHULQQRYDWLYHPDUNHWLQJDQGWR
DGDSW WR ORFDOPDUNHWVZKHQ FRPSHWLQJ DJDLQVW LQFXPEHQWV%\GUDZLQJRQ WKH
SUHYLRXV HQWUHSUHQHXULDOPDUNHWLQJ VXFK DV0RUULV HW DO  &KDVWRQ 
DQG LQWHUQDWLRQDO PDUNHWLQJ HVSHFLDOO\ DGDSWDWLRQVWDQGDUGL]DWLRQ OLWHUDWXUHV
VXFKDV&DYXVJLOHWDO-DLQWKHHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJ\
 $FWD:DVDHQVLD
 
LQ,19VZDVGHILQHGDVWKH VWUDWHJLFFKRLFHVFRQFHUQLQJWKHLQQRYDWLYHQHVVDQG
DGDSWDWLRQRIPDUNHWLQJWRLQWHUQDWLRQDOPDUNHWV
7KHHPSLULFDOEDVLVRIWKHDUWLFOHLVDPXOWLSOHFDVHVWXG\RIIRXU,19VRULJLQDWLQJ
LQ)LQODQG%DVHGRQLQWHUSOD\EHWZHHQHDUOLHUOLWHUDWXUHDQGDQDEGXFWLYHTXDOLWD
WLYHDQDO\VLVRIWKHFDVH ILUPV WKHDUWLFOH LGHQWLILHVNH\GLPHQVLRQVRIHQWUHSUH
QHXULDOPDUNHWLQJLQ,19VQDPHO\LQQRYDWLYHQHVVDQGDGDSWDWLRQDQGHODERUDWHV
RQ WKH GHILQLQJ HOHPHQWV RI WKHVH GLPHQVLRQV 6SHFLILFDOO\ WKUHH HOHPHQWV
HPHUJHG DV VLJQLILFDQW IRU WKH LQQRYDWLYHQHVV GLPHQVLRQRI ,19HQWUHSUHQHXULDO
PDUNHWLQJYDOXHLQQRYDWLRQFRFUHDWLRQRIPDUNHWLQJDQGDGRSWLRQRI ORZFRVW
PDUNHWLQJ 7KH DGDSWDWLRQ GLPHQVLRQ RI ,19 HQWUHSUHQHXULDO PDUNHWLQJ ZDV
IRXQGWRRFFXULQGLIIHUHQWSDUWVRIWKHPDUNHWLQJVWUDWHJLHVHPSOR\HGDQGWRYDU\
LQIRFXVHLWKHURQFRXQWULHVRUODUJHIRUHLJQFXVWRPHUV
7RDQDO\VHKRZHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHVGHYHORSDVWKH ILUPHYROYHV
IURP DQ ,19 WR JOREDO ILUP WKH ILUPV XQGHU VFUXWLQ\ ZHUH FODVVLILHG EDVHG RQ 
WKHLUJOREDOJURZWKSKDVHDVGHWHUPLQHGE\WKHH[WHQW RIJOREDOL]DWLRQDQG ILUP
VL]H7ZRRIWKHFDVH,19VZHUHFOHDUO\LQWKHHDUO\SKDVHRIJOREDOJURZWKRQH
,19ZDVDSSURDFKLQJ WKH ODWWHUSKDVHDQGRQH ,19KDGGHYHORSHG LQWR D ODUJH
JOREDO ILUP DQG FRXOG WKXV EH FODVVLILHG DV EHLQJ LQ WKH ODWWHU SKDVH RI JURZWK
(QWUHSUHQHXULDOPDUNHWLQJ VWUDWHJLHVZHUH IRXQG WR HYROYHGXULQJ WKH JURZWKRI
,19V\HWDWWKHVDPHWLPHWKHFRQWH[WXDOLVVXHVXQGHUOLHWKLVGHYHORSPHQW0RUH
VSHFLILFDOO\ ERWK LQQRYDWLYHQHVV DQG DGDSWDWLRQ VHHPHG VWURQJHU LQ WKH HDUO\
JURZWKSKDVHRIWKH,19VWKDQLQWKHODWWHUSKDVHKRZHYHUWKHFKDUDFWHULVWLFVRI
WKHPDUNHWRULHQWDWLRQDQGH[WHUQDOHQYLURQPHQW VHHPHG WRKDYHDQLQIOXHQFHRQ
WKHGHYHORSPHQW:KHUHDVLQQRYDWLYHQHVVZDVIRVWHUHGE\WKH,19KDYLQJDSUR
DFWLYHPDUNHWRULHQWDWLRQDQGUHIOHFWVDQHUDRIHQYLURQPHQWDOWXUEXOHQFHDGDSWD
WLRQ RI PDUNHWLQJ VWUDWHJLHV FRXOG EH XQGHUVWRRG E\ WKH JOREDO GLYHUVLW\ RI WKH 
PDUNHWVDQGFXVWRPHUVDVZHOODVE\WKHUHDFWLYHPDUNHWRULHQWDWLRQRIWKH,19
,UUHVSHFWLYHRIWKHJURZWKSKDVHWKH,19VZHUH LQ WKHLUPDUNHWLQJSHUIRUPDQFH
ZDVIRXQGWREHGHWHUPLQHGE\WKHEDODQFHEHWZHHQWKHHQWUHSUHQHXULDOPDUNHWLQJ
VWUDWHJLHVDQGWKHLQWHUQDODQGH[WHUQDOFRQWLQJHQFLHVRIWKHILUP
,QFRQFOXVLRQ WKH UHVXOWVVKRZKRZWKHHQWUHSUHQHXULDOPDUNHWLQJDVD VWUDWHJLF
DSSURDFKUHODWHVWRWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19VE\DQDO\VLQJWKH
HQWUHSUHQHXULDOPDUNHWLQJLQ,19VWKDWDUHLQGLIIHUHQWVWDJHVRIWKHLULQWHUQDWLRQ
DOL]DWLRQDQGJURZWK'LIIHULQJIURPWKHWKUHHRWKHUDUWLFOHVLQWKHWKHVLVDUWLFOH'


  *OREDOL]DWLRQRIWKHILUPZDVGHILQHGE\WKHSURSRUWLRQRIVDOHVRXWVLGHWKHKRPHFRQWLQHQW
DQG WKHQXPEHU RI IRUHLJQ VXEVLGLDULHV HVWDEOLVKHGZKHUHDV ILUP VL]HZDV HYDOXDWHG E\WKH
DPRXQWRIWRWDOVDOHV
$FWD:DVDHQVLD
H[SDQGVLWVIRFXVIURPLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWWRILUPJURZWKJOREDOO\
DQGDVVHVVHV,19GHYHORSPHQWLQWHUPVRIIRUHLJQRSHUDWLRQVILUPVL]HDQGVWUD
WHJLFGHFLVLRQPDNLQJ LQUHODWLRQWRPDUNHWLQJ7KHDUWLFOHGHYHORSVDQGH[WHQGV
WKHWKHRU\RI,19VDQGGUDZLQJRQWKHUHVXOWVIURPWKHPXOWLSOHFDVHVWXG\SUH
VHQWVDFRQFHSWXDOPRGHODQG IRXUSURSRVLWLRQVZKLFKDUH WKHQGLVFXVVHG LQ WKH
OLJKWRIH[WDQWUHVHDUFK7KUHHSURSRVLWLRQVFRQFHUQWKHGHYHORSPHQWRIHQWUHSUH
QHXULDOPDUNHWLQJDVLWUHODWHVWRWKHPDUNHWRULHQWDWLRQH[WHUQDOHQYLURQPHQWDQG
JOREDOJURZWKSKDVHRIWKH,197KHIRXUWKSURSRVLWLRQLQWURGXFHVWKHFRQFHSWRI
VWUDWHJLF ILW LQ H[SODLQLQJ WKH UHODWLRQVKLS EHWZHHQ HQWUHSUHQHXULDO PDUNHWLQJ
VWUDWHJLHVDQGWKHPDUNHWLQJSHUIRUPDQFHRI,19V,WSURSRVHVWKDWDKLJKPDUNHW
LQJSHUIRUPDQFHLQ,19VUHVXOWVIURPWKHILWEHWZHHQWKHHQWUHSUHQHXULDOPDUNHW
LQJ VWUDWHJLHV LH WKH GHJUHHRI LQQRYDWLYHQHVVDQGDGDSWDWLRQDQG WKH LQWHUQDO
DQGH[WHUQDOFRQWH[W LQZKLFKWKHVHVWUDWHJLHVDUH LPSOHPHQWHG7KXVWKHDUWLFOH
EULQJV IRUZDUG WKHSRWHQWLDORIWKHFRQWLQJHQF\DSSURDFKIRUXQGHUVWDQGLQJ ERWK
VWUDWHJLFGHFLVLRQPDNLQJDQGSHUIRUPDQFHGXULQJWKHLQWHUQDWLRQDOL]DWLRQGHYHO
RSPHQWDQGJURZWKRI,19VE\HODERUDWLQJRQWKHFRQWLQJHQF\DVSHFWVLQ,19VLQ
ERWKGHVFULSWLYHDQGQRUPDWLYHWHUPV9HQNDWUDPDQ
 $FWD:DVDHQVLD
 
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7KHSUHYLRXVFKDSWHUGLVFXVVHGWKHILQGLQJVRIHDFKDUWLFOHVHSDUDWHO\DQGWKHIR
FXVZDV RQ VSHFLI\LQJ DQG EUHDNLQJ GRZQ WKH FRQWULEXWLRQ WKDW WKH SHUVSHFWLYH
DSSOLHGLQHDFKUHVSHFWLYHDUWLFOHPDNHVWRWKH,19UHVHDUFK,QWKLVFKDSWHUWKH
ILQGLQJVRIHDFKDUWLFOHZLOOEHLQWHJUDWHGDQGEDVHGRQDQHPSLULFDODQGWKHRUHWL
FDOV\QWKHVLVWKHFKDSWHUSUHVHQWVWKHFRQWULEXWLRQWKDWWKHVHILQGLQJVPDNHWRWKH
XQGHUVWDQGLQJRI,19VDVDSKHQRPHQRQ7KHILUVWVHFWLRQDGGUHVVHVWKHUHVHDUFK
TXHVWLRQVRIWKHWKHVLVLQOLJKWRIWKHLQWHJUDWLRQRIWKHILQGLQJV7KHQH[WUHYLVLWV
WKHSUHPLVHVWKDWZHUHUDLVHGDVDVWDUWLQJSRLQWRIWKLVWKHVLVDQGWKHQSURFHHGVWR
GLVFXVV WKHYDOXHRIWKHFRQWLQJHQF\DSSURDFKWR WKHXQGHUVWDQGLQJRI,19V%\
VR GRLQJ WKH FKDSWHU DLPV WR DQVZHU WKH RYHUDOO UHVHDUFK SXUSRVH RI WKH WKHVLV 
7KLVLVIROORZHGE\WKHVXPPDU\RIWKHWKHRUHWLFDOFRQWULEXWLRQDQGDGLVFXVVLRQ
RIPDQDJHULDODQGSXEOLFSROLF\LPSOLFDWLRQVZKLFKIRUPDQLPSRUWDQWSDUWRIWKH
FRQWULEXWLRQDVZHOO7KHFKDSWHUHQGVZLWKDQHYDOXDWLRQRIWKHYDOLGLW\DQGUHOL
DELOLW\RI WKH WKHVLV WKH GLVFXVVLRQRI OLPLWDWLRQV DQG VXJJHVWLRQV IRU IXWXUH UH
VHDUFK
  ,QWHJUDWLRQRIWKHILQGLQJV
7KHPDLQSXUSRVHRIWKHVWXG\ZDVWRGHYHORSDGHVFULSWLRQDQGXQGHUVWDQGLQJRI
LQWHUQDWLRQDO QHZ YHQWXUHV DV D UHVHDUFK SKHQRPHQRQ DQG WR SURYLGH LQVLJKWV
LQWRKRZWKHGHYHORSPHQWRIVXFKILUPVFRXOGEHXQGHUVWRRGE\HPSKDVL]LQJWKH
FRQWLQJHQWQDWXUHRI WKHSKHQRPHQRQ)RXU UHVHDUFKTXHVWLRQVZHUH IRUPXODWHG
HDFK RI ZKLFK UHSUHVHQW GLIIHUHQW SHUVSHFWLYHV LQ H[DPLQLQJ WKH UHVHDUFK JDSV
LGHQWLILHG WKDW LV WKHSUHYDLOLQJSUHPLVHV WKDWZHUH LGHQWLILHG LQWKHUHVHDUFKRQ
,19V DQG ,( ,Q VR GRLQJ DGGUHVVLQJ WKHVH UHVHDUFK TXHVWLRQV ZDV H[SHFWHG WR 
VKHG OLJKW RQ WKH SRVVLEOH FRQWLQJHQFLHV LQ WKH GHYHORSPHQW DQG EHKDYLRXU RI
,19V DQG WKHUHE\ WR VWLPXODWH WKHRU\ GHYHORSPHQW LQ WKH DUHD RI LQWHUQDWLRQDO
HQWUHSUHQHXUVKLS7KHILQGLQJVRIWKLVWKHVLVDUHKHUH LQWHJUDWHGDQGGLVFXVVHGLQ
OLJKWRIWKHUHVHDUFKTXHVWLRQV
54L :KDWDUH WKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWSDWWHUQV WKDWDUHGLV
WLQFWLYHWR,19VDQGVHUYHWKHLULGHQWLILFDWLRQ"
7KH ILUVW UHVHDUFKTXHVWLRQZDVSULPDULO\DGGUHVVHG E\DPXOWLSOH FDVHVWXG\ LQ
DUWLFOH$7KHFDVHVWXGLHVVKRZKRZLW LVQRWSRVVLEOHWRJHQHUDWHDQ\RQHLQWHU
QDWLRQDOL]DWLRQSDWWHUQWKDW LVGLVWLQFWLYHWR,19V2QWKHFRQWUDU\WKHUHVHHPWR
EHPDQ\GLIIHUHQWLQWHUQDWLRQDOL]DWLRQSDWWHUQVDPRQJ,19VVXJJHVWLQJWKDW,19V
DUHDPRUHYHUVDWLOHSKHQRPHQRQWKDQSHUKDSVDVVXPHGLQWKHOLWHUDWXUH$OWKRXJK
$FWD:DVDHQVLD
,19VVKDUHPDQ\IHDWXUHV±VXFKDVWKHHDUO\LQLWLDOIRUHLJQHQWU\DQGRSHUDWLRQV
LQ D IDLUO\ KLJK QXPEHU RI FRXQWULHV ± FORVHU VFUXWLQ\ UHYHDOHG WKDW D YDULHW\ RI 
SDWWHUQVLVGLVWLQFWLYHWRERWKWKHHDUO\DQGVXEVHTXHQW LQWHUQDWLRQDOL]DWLRQGHYHO
RSPHQWRI,19V
'UDZLQJRQWKHWKHRUHWLFDOIUDPHZRUNE\2YLDWW	0F'RXJDOO WKHLQWHU
QDWLRQDOL]DWLRQ GHYHORSPHQW RI ,19V ZDV SDUWLFXODUO\ H[SORUHG LQ WHUPV RI WKH 
LQWHUQDWLRQDOFRRUGLQDWLRQRIYDOXHFKDLQDFWLYLWLHVDQGWKHVFRSHRIPDUNHWVZLWK
WKH YDOXH FKDLQ DFWLYLWLHV &RQFHUQLQJ WKH GHYHORSPHQW RI RSHUDWLRQV DQG WKHLU
FRRUGLQDWLRQ VRPH ,19V HYROYHG WR WKH SRLQW RI FRQGXFWLQJ YDULRXV RSHUDWLRQV
LQFOXGLQJ PDUNHWLQJ SXUFKDVLQJ 5	' ILQDQFLQJ HWF LQWHUQDWLRQDOO\ ZKLOH
RWKHUV OLPLWHGWKHLU LQWHUQDWLRQDORSHUDWLRQVPDLQO\WRVDOHVPDUNHWLQJDQGORJLV
WLFVGXULQJ WKHLUGHYHORSPHQW)RURXWZDUGRSHUDWLRQPRGHVDJUDGXDOGHYHORS
PHQWZDVGLVWLQFWLYHRIWKHGLIIHUHQW,19VVWXGLHG([FHSWIRUJOREDOVWDUWXSVWKH
,19VZHUHVORZLQHVWDEOLVKLQJVXEVLGLDULHVDQGSURGXFWLRQDEURDGEXWUDWKHUUH
OLHGRQQRQLQYHVWPHQWRSHUDWLRQVDQGSDUWQHUV 7KH,19VVHHPWRHQWHUDIDLUO\
KLJKQXPEHURIPDUNHWVVRRQDIWHUHVWDEOLVKPHQWHVSHFLDOO\ZKHQVDOHVDFWLYLWLHV
DUH FRQVLGHUHG <HW DFWLYLWLHV RWKHU WKDQ VDOHVZHUH OLPLWHG WR QRWLFHDEO\ IHZHU
FRXQWULHVWKDQZDVVDOHVDFWLYLW\DQGWKLVZDVWKHFDVHHYHQLQWKHODWWHUSKDVHRI
GHYHORSPHQW RI WKH ,19V $W WKH VDPH WLPH WKH VWXG\ LGHQWLILHGGLIIHUHQFHV LQ
PDUNHWHQWU\SDWWHUQVLQWHUPVRIWKHJHRJUDSKLFDOGLVWULEXWLRQFRQFHQWUDWLRQDQG
WKHSUR[LPLW\RIFRXQWULHVZKHUHWKH,19VRSHUDWHG$VIXUWKHULOOXVWUDWHGE\DUWL
FOH' JOREDO H[SDQVLRQ LV DOVR DQ LPSRUWDQWGLPHQVLRQ LQXQGHUVWDQGLQJ WKH LQ
WHUQDWLRQDOL]DWLRQGHYHORSPHQWRIGLIIHUHQWW\SHVRI,19V
7KH FDVH ILUPV FRXOG EH FODVVLILHG LQWR WKH IRXU W\SHV VXJJHVWHG E\ 2YLDWW 	
0F'RXJDOO  7KHLU W\SRORJ\ VHUYHV SDUWLFXODUO\ZHOO DV D FURVVVHFWLRQDO
LOOXVWUDWLRQ RI GLIIHUHQW W\SHV RI ,19V DQG WKHUHE\ VXSSRUWV WKHLU LGHQWLILFDWLRQ
+RZHYHUDOWKRXJKWKHIRXU W\SHVFRXOGEHUHJDUGHGDV LOOXVWUDWLQJGLIIHUHQWSDW
WHUQV RI LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW DPRQJ ,19V WKH GHYHORSPHQW DQG
FKDQJHVLQYROYHGLQWKH,19VDUHQRWFDSWXUHGE\W\SRORJLHV7KHLQWHUQDWLRQDOL
]DWLRQGHYHORSPHQWRI,19VPD\EHFRQIURQWHGZLWKIDVWSDFHGFKDQJHVDQGERWK
WKHGLUHFWLRQRIFKDQJHDQGVSHHGRILQWHUQDWLRQDOL]DWLRQPD\DOWHURYHUWKHFRXUVH
RIWLPH2QWKHRWKHUKDQGZKLOHDQ,19PD\H[KLELW KLJKO\G\QDPLFGHYHORS
PHQW E\ IRU H[DPSOH HYROYLQJ IURP RQH W\SH WR DQRWKHU WKHUH LV DOVR URRPIRU 
PRUHVWDEOHGHYHORSPHQWDVVRPH,19VLOOXVWUDWHG
(VSHFLDOO\ ZKHQ WUDFLQJ WKH GHYHORSPHQW RI WKH ,19V IURP WKH EDFNJURXQG WR
IRXQGDWLRQXQWLO WKHLU HDUO\DQGVXEVHTXHQW LQWHUQDWLRQDOHQGHDYRXUV WKHGLVWLQF
WLYH SDWWHUQV RIGHYHORSPHQW ZHUH GLIILFXOW WR HVWDEOLVK VLQFH HDFK RI WKH ILUPV
VHHPHGWRHYROYHLQDGLIIHUHQWPDQQHU&HUWDLQFRQWH[WXDOIDFWRUVZHUHLGHQWLILHG
 $FWD:DVDHQVLD
 
DVFRPPRQLQWKH,19VDQGVRPHIXQFWLRQHGDVGHWHUPLQDQWVRIWKHGLIIHUHQFHVLQ
WKH LQWHUQDWLRQDOL]DWLRQSDWWHUQV7KHVHFRQWH[WXDO LVVXHV DUHGLVFXVVHG IXUWKHU LQ
WKHQH[W VHFWLRQ%DVHGRQ WKHFDVHVWXGLHVQR W\SLFDOSDWKV LQWKHFKDQJH IURP
RQHWRDQRWKHUW\SHRI,19FRXOGEHLGHQWLILHGQRUZDVWKLVWKHDLPZLWKWKHFDVH
PHWKRG 7KLV VXJJHVWV WKDW ZKHQ WKH ,19 GHYHORSPHQW SDWWHUQV DUH H[DPLQHG
EH\RQGWKHHDUO\SKDVHWKHW\SHVRI,19VDUHPXOWLSOLHG%DVHGRQWKHVHILQGLQJV
LWLVVXJJHVWHGWKDWUDWKHUWKDQJHQHUDORUW\SLFDOSDWWHUQVWKH,19LQWHUQDWLRQDOL
]DWLRQGHYHORSPHQWLVWREHGHILQHGE\VLWXDWLRQDORUFRQWH[WXDOSDWWHUQV
+RZHYHULQOLJKWRIWKHUHVHDUFKILQGLQJVIRXUSDWWHUQVLQWHUPVRIWKHGHYHORS
PHQWRIILUPVZLWKLQWKHW\SRORJ\FRXOGEHGLVWLQFWLYHWR,19V$VWDEOHSDW
WHUQZKHUHWKH,19GRHVQRWHYROYHJUHDWO\LQWHUPVRIWKHPDUNHWVFRSHRUFRRU
GLQDWLRQRIGLIIHUHQW DFWLYLWLHV LQWHUQDWLRQDOO\$GHYHORSPHQWSDWWHUQWKDW LV 
PDUNHGPDLQO\E\FKDQJHVLQWKHPDUNHWVFRSHDIWHUWKHHDUO\SKDVH$SDW
WHUQHQWDLOLQJDQLQFUHDVHRILQWHUQDWLRQDOFRPPLWPHQWERWKLQWHUPVRIWKHVFRSH
RIPDUNHWVDQGFRRUGLQDWLRQRIDFWLYLWLHVLQWKHPDUNHWV$PRUHFRPSOH[SDW
WHUQFKDUDFWHUL]HG E\EDFNDQGIRUWKHYROXWLRQ LQ WKH LQWHUQDWLRQDODFWLYLWLHVDQG
PDUNHWVFRSH7KLVPLJKWHQWDLODWHPSRUDU\ZLWKGUDZDODQGDUHIRFXVLQJRIDFWLY
LWLHVLQWRFHUWDLQPDUNHWV
54LL  +RZGRHV LQWHUQDWLRQDO H[SHULHQFH UHODWH WR WKH LQWHUQDWLRQDOL]DWLRQ
GHYHORSPHQWRI,19V"
:KHUHDVDUWLFOH$LQWURGXFHGWKHLQWHUQDWLRQDOH[SHULHQFHDVDQLPSRUWDQWFKDUDF
WHULVWLFRI,19VWKHVHFRQGUHVHDUFKTXHVWLRQZDVPRUHVSHFLILFDOO\IRFXVHGXSRQ
LQDUWLFOH%7KHPDMRUFRQFOXVLRQWREHGUDZQIURPWKHVHVWXGLHVLVWKDWWKHLQWHU
QDWLRQDOH[SHULHQFH LVUHODWHGWRWKH LQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19V LQ
PDQ\ ZD\V ZKHQ H[SHULHQFH LV FRQFHSWXDOL]HG RQ DQ LQGLYLGXDO OHYHO LQ RWKHU


  6XFKDVPXOWLQDWLRQDO WUDGHUVRUJHRJUDSKLFDOO\IRFXVHG VWDUWXSVZKLFK UHPDLQHG LQ VXFK D
IRFXVDOVRLQWKHODWWHUSKDVH7KH,19VWKDWZHUHJOREDOVWDUWXSVLQFHWKHHDUO\\HDUVGLGQRW
HYROYHLQODWHUSKDVHLQWRDQRWKHUW\SHRI,19HLWKHU
  6XFK DQ HYROXWLRQ FRXOG EHPRYH IURP H[SRUW VWDUWXS LQWR DPXOWLQDWLRQDO WUDGHU LH WKH
LQFUHDVHRIVDOHVPDUNHWVEXWOLPLWLQJWKHLQWHUQDWLRQDORSHUDWLRQVSULPDULO\WRVDOHVDQGORJLV
WLFV$QRWKHUSDWWHUQPD\EHDPRYHIURPJHRJUDSKLFDOO\IRFXVHGVWDUWXSWRDJOREDOSOD\HU
LHWKHHQWU\LQWRPDQ\QHZPDUNHWVDQGFRQWLQXDWLRQRIFRRUGLQDWLRQRIGLIIHUHQWYDOXHFKDLQ
DFWLYLWLHVEHWZHHQPDUNHWV
  6XFKDVDQ ,19LQLWLDOO\FODVVLILHGDVDPXOWLQDWLRQDO WUDGHUEXWZKLFK ODWHU HYROYHG LQWRD
JHRJUDSKLFDOO\ IRFXVHG VWDUWXS DQG WR D JOREDO SOD\HU +DYLQJ HVWDEOLVKHG VDOHV LQ D KLJK
QXPEHU RIFRXQWULHV LQ WKHHDUO\SKDVH WKH ILUP ODWHU IRFXVHG RQ LQFUHDVLQJRSHUDWLRQV LQ D
VPDOOHUQXPEHURIFRXQWULHV2QO\DIWHUGHYHORSLQJWKHGLIIHUHQWDFWLYLWLHVLQ WKHVHFRXQWULHV
ZHUHQHZPDUNHWHQWULHVSUHIHUUHGHYHQWXDOO\UHVXOWLQJLQDJOREDOSOD\HUW\SHRI,19
$FWD:DVDHQVLD
ZRUGVDVDFKDUDFWHULVWLFRIWKHHQWUHSUHQHXUVDQGWRSPDQDJHPHQWWHDPRIWKH
,19V
7KH UHVXOWV VXJJHVW WKDW LQWHUQDWLRQDO H[SHULHQFH LV UHODWHG WR DQ DFWXDO KLJKHU
VSHHGRI LQWHUQDWLRQDOL]DWLRQRIQHZ YHQWXUHV7KH\ IXUWKHU LQGLFDWH WKDW H[SHUL
HQFH LV UHODWHG WR WKH GHFLVLRQPDNLQJ LQ WKH FRXUVH RI LQWHUQDWLRQDOL]DWLRQ
WKURXJK LWV LQIOXHQFH RQ LQWHUQDWLRQDOL]DWLRQ PRWLYHV DQG VWUDWHJLF GHFLVLRQ
PDNLQJ FRQFHUQLQJ PDUNHW VHOHFWLRQ DQG HQWU\ PRGH FRPPLWPHQW 7KH VXUYH\
UHVXOWV UHSRUWHG LQDUWLFOH% VXJJHVW WKDW SDUWLFXODUO\SULRU H[SHULHQFHJDLQHG RQ
LQWHUQDWLRQDOWDVNVLQRWKHU)LQQLVKLQWHUQDWLRQDOO\RSHUDWLQJILUPVLVUHODWHGSRV
LWLYHO\WRKLJKHUVSHHGRILQWHUQDWLRQDOL]DWLRQRIQHZYHQWXUHVDQGLWVLJQLILFDQWO\
GLVWLQJXLVKHV,19VIURPORFDOQHZYHQWXUHV)XUWKHUPRUHRWKHU LQWHUQDWLRQDOH[
SHULHQFHW\SHVZHUHIRXQGWRKDYHDSRVLWLYHUHODWLRQVKLSHLWKHUZLWKKLJKHUH[SRUW
VKDUHLQWKHHDUO\SKDVHRUZLWKWKHILUPEHLQJ\RXQJHUDWWKHSRLQWRIHQWHULQJLWV
WKLUG IRUHLJQPDUNHW7KHUHVXOWVDOVRVKRZWKDW LQWHUQDWLRQDOH[SHULHQFHLVDVLJ
QLILFDQWHOHPHQW LQWKHQHZYHQWXUHGHFLVLRQPDNLQJFRQFHUQLQJLQWHUQDWLRQDOL]D
WLRQ±LQYHQWXUHVWKDWKDYHKLJKO\H[SHULHQFHGPDQDJHUVWKHLQWHUQDWLRQDOL]DWLRQ
GHFLVLRQ LVPRUH OLNHO\WR EHPRWLYDWHGE\WKLVH[SHULHQFHDQGVXFKDPRWLYH LV
OLNHO\WROHDGWRDKLJKHUH[SRUWVKDUHLQWKHILUVWWKUHH\HDUV
+RZHYHUDOWKRXJKDUWLFOH%VXJJHVWVWKDWLQWHUQDWLRQDOH[SHULHQFHLVDQLPSRUWDQW
GHWHUPLQDQWRI,19VDQGRIVSHHGLHULQWHUQDWLRQDOL]DWLRQWKHFDVHVWXG\DQDO\VHV
LQERWKDUWLFOHV$DQG% IXUWKHU LOOXVWUDWHKRZWKHQDWXUHRI LQWHUQDWLRQDOH[SHUL
HQFHVWLOOGLIIHUHQWLDWHV W\SHVRI,19VIURPHDFKRWKHU6SHFLILFDOO\ WKH LQWHUQD
WLRQDOH[SHULHQFHLQWKHLQGXVWU\ZKHUHWKH,19RSHUDWHVLVUHODWHGWRWKHFRRUGL
QDWLRQRIYDOXHFKDLQDFWLYLWLHVDFURVVFRXQWULHVEXW DOVR WR WKHPDUNHW VHOHFWLRQ
DQGJOREDOPDUNHWFRYHUDJH*OREDOVWDUWXSVDQGJHRJUDSKLFDOO\IRFXVHGVWDUWXSV
ZHUHIRXQGHGDQGRUPDQDJHGE\GHFLVLRQPDNHUVZKRKDGJDLQHGQRWDEOHSUHYL
RXVLQWHUQDWLRQDOH[SHULHQFHLQDQRWKHUILUPRUUHVHDUFKRUJDQL]DWLRQLQWKHVDPH
LQGXVWU\7KHVHFDVHVLOOXVWUDWHKRZVXFKH[SHULHQFHLQIOXHQFHGWKHPDUNHWVHOHF
WLRQDQG RSHUDWLRQVGHYHORSPHQW DEURDG ,QFRQWUDVW ILUPVZLWKRXW VXFKD OHYHO
H[SHULHQFH WR FDOO XSRQZHUH IRFXVHGPDLQO\ RQ H[SRUWLQJ H[SRUW VWDUWXS DQG
PXOWLQDWLRQDOWUDGHUV7KHFDVHVWXGLHVDOVRVKRZWKDWWKHGHFLVLRQPDNHUV¶LQWHU
QDWLRQDO H[SHULHQFH QRW RQO\ LQ WHFKQLFDO DQG UHVHDUFK IXQFWLRQV EXW DOVR LQ WKH
PDUNHWLQJDQGEXVLQHVVVLGHRIWKHLQGXVWU\DUHFKDUDFWHULVWLFRIJOREDOVWDUWXSV
:KHQWKHILQGLQJVDUHLQWHJUDWHGWKHVXUYH\UHVXOWVVKRZWKDWKLJKOHYHOVRISUH
YLRXV LQWHUQDWLRQDO H[SHULHQFH HVSHFLDOO\ LQ LQWHUQDWLRQDO MREV LQ RWKHU ILUPV LQ
WKHKRPHFRXQWU\ LVUHODWHG WR KLJKHU VSHHGRI LQWHUQDWLRQDOL]DWLRQRIQHZYHQ
WXUHV GLUHFWO\ DQG DOVR E\ EHLQJ DQ LPSRUWDQW GHFLVLRQPDNLQJ PRWLYH EHKLQG
HDUO\ LQWHUQDWLRQDOL]DWLRQ ZKHUHDV WKH FDVH VWXGLHV IXUWKHU VXJJHVW WKDW EURDG
SUHYLRXV LQWHUQDWLRQDO H[SHULHQFH LQ RWKHU RUJDQL]DWLRQV LQ WKH LQGXVWU\ RI WKH 
 $FWD:DVDHQVLD
 
,19ZDVFKDUDFWHULVWLFRIDGYDQFHG,19VVXFKDVJOREDOVWDUWXSVDQGLQIOXHQWLDO
LQWKHLUGHFLVLRQVFRQFHUQLQJLQWHUQDWLRQDOL]DWLRQ
54LLL +RZDUHSURDFWLYHQHVVDQGUHDFWLYHQHVVDVVRFLDWHGZLWK WKH LQWHUQD
WLRQDOL]DWLRQGHYHORSPHQWDQGVWUDWHJLFGHFLVLRQPDNLQJRI,19V"
7KH WKLUG UHVHDUFKTXHVWLRQZDV WKH VROH IRFXV RI DUWLFOH& LQZKLFK LW ZDV DG
GUHVVHG WKURXJK D FRQFHSWXDOVWXG\7KH HPSLULFDODUWLFOHVDOVR LOOXVWUDWH SURDF
WLYHQHVV DQG UHDFWLYHQHVV IURP WZRPRUH VSHFLILF YLHZSRLQWV LQ ,19VGHYHORS
PHQWQDPHO\IURPWKHYLHZSRLQWRIPRWLYHVEHKLQG,19LQWHUQDWLRQDOL]DWLRQDQG
WKHVWUDWHJLFDSSURDFKLQWHUPVRIPDUNHWRULHQWDWLRQ7KHVHHPSLULFDOILQGLQJVWR
WKHWKLUGUHVHDUFKTXHVWLRQDUHGLVFXVVHGILUVWDIWHUZKLFKWKH\DUHLQWHJUDWHGZLWK
WKHUHVXOWVRIWKHFRQFHSWXDOVWXG\
,QDUWLFOH$ WKH LQWHUQDWLRQDOL]DWLRQRIGLIIHUHQW W\SHVRI ,19VZDV IRXQG WR EH
DVVRFLDWHGZLWKERWKSURDFWLYHDQGUHDFWLYHW\SHVRIPRWLYHVDQGWKH,19VVWXGLHG
UHJDUGHGERWKUHDFWLYHDQGSURDFWLYHPRWLYHVDVLPSRUWDQWIRULQLWLDOLQWHUQDWLRQDO
L]DWLRQ$OWKRXJKWKHVHPRWLYHVZHUHQRW H[SOLFLWO\FODVVLILHGDVHLWKHUSURDFWLYH
RUUHDFWLYHLQWKHDUWLFOHPRVWRIWKHPRWLYHVH[DPLQHGFDQEHUHJDUGHGEDVHGRQ
WKHLUQDWXUHDVHLWKHUPRUHSURDFWLYHRUPRUHUHDFWLYH6XFKDGLYLVLRQRIPRWLYHV
LVVXSSRUWHGE\WKHGLVFXVVLRQRIPRWLYHVLQHDUOLHUVWXGLHVVHHHJ/HRQLGRXHW
DODVZHOODVGLVFXVVLRQLQDUWLFOH&HVSHFLDOO\SDJH6WXG\LQJWKHVH
VDPHLQWHUQDWLRQDOL]DWLRQPRWLYHVWKHVXUYH\UHVXOWVLQDUWLFOH%DOVRSURPSWVXFK
D FRQFOXVLRQ UHODWLQJ WR WKH SDUDOOHO LPSRUWDQFH RI ERWKSURDFWLYHQHVV DQG UHDF
WLYHQHVVLQWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19V,QWKHVXUYH\GDWDERWK
PRUH SURDFWLYH W\SH RIPRWLYHV VXFK DV WKH IDFW WKDW WKH GRPHVWLF PDUNHW ZDV
QHYHUFRQVLGHUHGDVWKHRQO\PDUNHWDQGUHDFWLYHPRWLYHVVXFKDVWKHVXFFHVVRI
FRPSHWLWRUVDEURDGDQGLQDGHTXDWHGHPDQGLQWKHGRPHVWLFPDUNHWZHUHVLJQLIL
FDQWWULJJHUVIRUVSHHGLHULQWHUQDWLRQDOL]DWLRQRIQHZYHQWXUHV
%HVLGHVWKHIDFWWKDWUHDFWLYHQHVVDQGSURDFWLYHQHVVVHHPWRGHVFULEHWKHWZRIROG
QDWXUHRIWKHPRWLYHVEHKLQG,19LQWHUQDWLRQDOL]DWLRQDQGWKHVSHHGRIVXFKLQWHU
QDWLRQDOL]DWLRQDUWLFOH'VKRZVWKDWSURDFWLYHQHVVDQGUHDFWLYHQHVVDUHDOVRPDQL
IHVWHGLQWKHVWUDWHJLFRULHQWDWLRQRI,19V7KHWZRFRQFHSWVZHUHVWXGLHGLQSDU
WLFXODU LQ WHUPVRIPDUNHW RULHQWDWLRQ± WKH ILUP¶V DSSURDFK WRZDUGV FXVWRPHUV
FRPSHWLWRUVDQGLQWHUIXQFWLRQDOFRRUGLQDWLRQ'HVSKDQGH	)DUOH\1DUYHU
	 6ODWHU  7KH FDVH VWXG\ UHVXOWV LPSO\ WKDW ERWK UHDFWLYH DQG SURDFWLYH
PDUNHWRULHQWDWLRQLVGHVFULSWLYHRI,19V$VLOOXVWUDWHGLQWKHFDVHILUPVDQ,19
PD\ LQWHJUDWH ERWK WKHVH DSSURDFKHV LQ LWV PDUNHW RULHQWDWLRQ ± RU OHDQ PRUH
VWURQJO\WRZDUGVHLWKHUDUHDFWLYHRUSURDFWLYHDSSURDFKWRPDUNHWV3URDFWLYHDQG
UHDFWLYH PDUNHW RULHQWDWLRQPD\ GHILQH DQ ,19¶V VWUDWHJLF DSSURDFK ERWK LQ LWV
HDUO\ DQG ODWWHU SKDVHV RI GHYHORSPHQW +RZHYHU WKHPDUNHW RULHQWDWLRQ RI DQ
$FWD:DVDHQVLD
,19LVDOVRVXJJHVWHGWRDOWHULWVFKDUDFWHULQWHUPVRISURDFWLYHQHVVDQGUHDFWLYH
QHVVRYHUWLPHDQGLQVRPH,19VSURDFWLYHPDUNHWRULHQWDWLRQHVSHFLDOO\VHHPHG
WREHDGHFOLQLQJFKDUDFWHULVWLFDV WKH,19¶VJOREDOJURZWKDGYDQFHG3URDFWLYH
QHVVLQPDUNHWRULHQWDWLRQZDVUHIOHFWHGLQWKHIRFXVRQWKHODWHQWIXWXUHQHHGVRI
FXVWRPHUVDQG LQ WKH LQHIIHFWLYHQHVVRIFRQYHQWLRQDOPDUNHW UHVHDUFK WR FDSWXUH
WKH PDUNHW SRWHQWLDO ,Q WKH HDUO\SKDVH RI ,19V UHDFWLYHQHVV PHDQW HVSHFLDOO\
DFWLYHFORVHGLDORJXHZLWKDIHZELJFXVWRPHUVZKHUHDVWKH ODWWHUSKDVHRI,19
GHYHORSPHQWZDVPDUNHG E\ WKH XVH RI V\VWHPDWLF ODUJH VFDOHPDUNHW UHVHDUFK
DQGFRPSHWLWRUDQDO\VLV
)XUWKHUPRUHSURDFWLYHQHVVDQGUHDFWLYHQHVV LQPDUNHWRULHQWDWLRQVHHPHGWRXQ
GHUOLHWKHGHYHORSPHQWRIHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHVDQGWKDWXOWLPDWHO\
WRLQIOXHQFHWKHPDUNHWLQJSHUIRUPDQFHRI,19V:KLOHSURDFWLYHQHVV LQRULHQWD
WLRQ WRPDUNHWV IRVWHUHGPRUH LQQRYDWLYHPDUNHWLQJ VWUDWHJLHV UHDFWLYHQHVVZDV
FRQGXFLYH WR DGDSWLQJ PDUNHWLQJ VWUDWHJLHV 7KH UROH RI SURDFWLYH DQG UHDFWLYH
PDUNHWRULHQWDWLRQRQWKHPDUNHWLQJSHUIRUPDQFHRIGLIIHUHQWW\SHVRI,19VZDV
GHSHQGHQW RQWKH ILW RI WKHPDUNHW RULHQWDWLRQ DQG DOVR RWKHU FRQWH[WXDO IDFWRUV
WKHH[WHUQDOHQYLURQPHQWRUWKH,19¶VSKDVHRIGHYHORSPHQWZLWKWKHPDUNHWLQJ
VWUDWHJLHVHPSOR\HG
7DNLQJ WKHHPSLULFDO ILQGLQJV WRJHWKHU LW FDQEHFRQFOXGHG WKDW ERWKSURDFWLYH
QHVVDQGUHDFWLYHQHVVVHHPWREHUHODWHG WRWKH LQWHUQDWLRQDOL]DWLRQGHYHORSPHQW
DQG VWUDWHJLF GHFLVLRQPDNLQJ RI ,19V 3URDFWLYHQHVV DQG UHDFWLYHQHVV LVPDQL
IHVWHGRQGLIIHUHQW OHYHOVVXFKDVLQWHUQDWLRQDOL]DWLRQPRWLYHVDQGVWUDWHJLFPDU
NHW RULHQWDWLRQ%RWKSURDFWLYHQHVV DQG UHDFWLYHQHVVPD\GHWHUPLQH WKH LQWHUQD
WLRQDOL]DWLRQGHYHORSPHQWSDWWHUQDVZHOODV WKHPDUNHWLQJVWUDWHJLHVDQGSHUIRU
PDQFH RI GLIIHUHQW W\SHV RI ,19V $OWKRXJKWKH\ DIIHFW WKH GHFLVLRQPDNLQJ RQ 
LQWHUQDWLRQDOL]DWLRQLWLVQRWSRVVLEOHWRGLIIHUHQWLDWHW\SHVRI,19VRUWKHLULQWHU
QDWLRQDOL]DWLRQ SDWWHUQV EDVHG RQ WKH QDWXUH RIPRWLYHV ,QVWHDG ERWK SURDFWLYH
DQGUHDFWLYHPRWLYHVGHWHUPLQHWKHLQWHUQDWLRQDOL]DWLRQRIGLIIHUHQWW\SHVRI,19V
DWWKHVDPHWLPHDUWLFOH$(DUOLHUOLWHUDWXUHKDVWHQGHGWRGLVUHJDUGWKHWZRIROG
QDWXUHRIPDUNHWRULHQWDWLRQ±KRZHYHUWKHFXUUHQWUHVHDUFKVKRZVWKDWWKLVLVVXH
LV LPSRUWDQW LQ XQGHUVWDQGLQJ WKH GHYHORSPHQW RI ,19V DQG RI WKHLU PDUNHWLQJ
VWUDWHJLHVLQSDUWLFXODUDUWLFOH'
,Q UHODWLRQ WR WKH WKLUG UHVHDUFKTXHVWLRQ WKH FRQFHSWXDOVWXG\IXUWKHUGLVFXVVHV
KRZSURDFWLYHQHVVDQG UHDFWLYHQHVVPLJKWPDQLIHVW WKHPVHOYHV LQ ,19VDQG ,(
%XLOGLQJRQHDUOLHU OLWHUDWXUH WKHPDLQFRQFOXVLRQLVWKDW LQ,19VSURDFWLYHDQG
UHDFWLYHDSSURDFKHVWRVWUDWHJLFGHFLVLRQPDNLQJPD\EHSXUVXHGVLPXOWDQHRXVO\
DQGWKH,19LQWHUQDWLRQDOL]DWLRQHQWDLOVDIOXFWXDWLRQEHWZHHQSURDFWLYHDQGUHDF
WLYH IHDWXUHV$UWLFOH & SURPSWV D VXJJHVWLRQ WKDW XQGHUVWDQGLQJ ,19V UHTXLUHV
 $FWD:DVDHQVLD
 
WKDWERWKSURDFWLYHQHVVDQGUHDFWLYHQHVVDUH WDNHQ LQWRDFFRXQWDWWKHWKHRUHWLFDO
OHYHORI,(DOVR3URDFWLYHQHVVDQGUHDFWLYHQHVVVKRXOGEHH[SOLFLWO\LQFRUSRUDWHG
LQWR WKH WKHRUHWLFDO IUDPHZRUNV IRU ,19V DQG WKHLU VWUDWHJLHV DQG H[DPLQHG RQ 
GLIIHUHQWOHYHOV7KHODFNRIWKLVNLQGRISDUDOOHOQRWLRQRIWKHWZRFRQFHSWVLQWKH
SUHYLRXVOLWHUDWXUHLVVXJJHVWHGWRUHODWHWRWKHLPEDODQFHRIHQWUHSUHQHXUVKLSDQG
LQWHUQDWLRQDOEXVLQHVV WKHRULHVLQ,(7KHGHILQLWLRQVRI,(DQG,19VDUHVWURQJO\
EDVHGRQWKHHQWUHSUHQHXUVKLSUHVHDUFKWUDGLWLRQZKHUHDV,(VWXGLHVDQGHVSHFLDO
O\WKRVH IRFXVLQJRQ,19VRIWHQGUDZRQLQWHUQDWLRQDOEXVLQHVV WKHRULHVZLWKRXW
WU\LQJWRLQWHJUDWHWKHRULHVIURPERWKILHOGV$WWKHGHILQLWLRQDOOHYHO,(DQG,19
UHVHDUFK LV WKHUHIRUH UDWKHU OLQNHG WR WKHSURDFWLYHQHVV LQKHUHQW LQHQWUHSUHQHXU
VKLSZKHUHDVWKHFRQFHSWVDQGDVVXPSWLRQVRIWKHLQWHUQDWLRQDOEXVLQHVVWKHRULHV
DUHQRWLQWHJUDWHGLQDVLPLODUPDQQHUDQGWKHUHDFWLYHQHVVLQKHUHQWLQLQWHUQDWLRQ
DOL]DWLRQ WKHRULHV LV GHDOW ZLWK PRUH LPSOLFLWO\ ZLWKRXW LQWHJUDWLQJ LW WR WKHRU\
GHYHORSPHQW
54LY  +RZGRHVHQWUHSUHQHXULDOPDUNHWLQJDVDVWUDWHJLFDSSURDFKUHODWHWR
WKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19V"
7KHIRXUWKUHVHDUFKTXHVWLRQZDVWKHIRFXVRIDUWLFOH'7RXQGHUVWDQGWKLVUHOD
WLRQ WKH DSSURDFK ZDV ILUVW WR DQDO\VH KRZ HQWUHSUHQHXULDO PDUNHWLQJ HQFRP
SDVVHVGLIIHUHQW W\SHVRI,19V,QOLJKWRIWKHLQWHUSOD\EHWZHHQHDUOLHU OLWHUDWXUH
DQG FDVH VWXG\DQDO\VLV WZR GLPHQVLRQV ± LQQRYDWLYHQHVV DQG DGDSWDWLRQ ± DUH
VXJJHVWHGWREHFHQWUDOWRWKHGHSLFWLRQRIHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHVRI
,19V GXULQJ WKHLU LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW 7KH ILQGLQJV DOVR VXJJHVW
WKDW IRU WKLV UHVHDUFKTXHVWLRQ LW LV LPSRUWDQW WRFRQVLGHU WKH LQWHUQDWLRQDOL]DWLRQ
GHYHORSPHQWRIWKH,19VHVSHFLDOO\LQWHUPVRIJOREDOJURZWK
,QWKH,19VVWXGLHGWKUHHWKHPHVHPHUJHGDVVLJQLILFDQWHOHPHQWVIRUWKHLQQRYD
WLYHQHVVGLPHQVLRQRIHQWUHSUHQHXULDOPDUNHWLQJYDOXHLQQRYDWLRQFRFUHDWLRQRI
PDUNHWLQJDQGDGRSWLRQRIORZFRVWPDUNHWLQJ)RUWKHVHFRQGGLPHQVLRQDGDS
WDWLRQRIPDUNHWLQJVWUDWHJLHV LWHQWDLOHGWKHDGDSWDWLRQRIPDUNHWLQJVWUDWHJ\WR
FXVWRPHUVRQWKHRQHKDQGDQGWRFRXQWLHVRUUHJLRQVRQWKHRWKHU$QDO\VLQJWKH
VHHOHPHQWVWKHILQGLQJV LQGLFDWHWKDWWKHGHYHORSPHQWSKDVHRIWKH,19FUHDWHV
SUHVVXUH IRU ,19V WR DOWHU WKHLU HQWUHSUHQHXULDOPDUNHWLQJ VWUDWHJLHV*OREDO H[
SDQVLRQRIVDOHV WKH LQFUHDVHRIVXEVLGLDU\RSHUDWLRQVDQG ILUPV¶RYHUDOOJURZWK
SURPSWHGOHVV LQQRYDWLYHDQGOHVVDGDSWHGPDUNHWLQJVWUDWHJLHV0RUHLQQRYDWLYH
DQGPRUHDGDSWHGPDUNHWLQJVWUDWHJLHVZHUH UHIOHFWHG LQWKH ,19V LQ WKHLUHDUO\
SKDVHRIJOREDOJURZWKWKDQLQWKHODWWHUSKDVH
+RZHYHU LQOLJKWRIWKHFDVHVWXG\UHVXOWV LW LVVXJJHVWHGWKDWWKHQDWXUHRIWKH
UHODWLRQEHWZHHQHQWUHSUHQHXULDOPDUNHWLQJDVDVWUDWHJLFDSSURDFKDQGWKH LQWHU
QDWLRQDOL]DWLRQGHYHORSPHQW RI ,19V LV DOVR FRQWLQJHQW RQRWKHU FRQWH[WXDO IDF
$FWD:DVDHQVLD
WRUV(QWUHSUHQHXULDOPDUNHWLQJZDVUHIOHFWHGGLIIHUHQWO\LQ,19VQRWRQO\EDVHG
RQWKHLUJOREDOJURZWKSKDVHEXWDOVRRQWKHJOREDOGLYHUVLW\DQGWXUEXOHQFHRIWKH
H[WHUQDOHQYLURQPHQWDQGWKHSURDFWLYHQHVVDQGUHDFWLYHQHVVRIWKHPDUNHWRULHQ
WDWLRQRIWKH,19$QHDUO\SKDVH,19RSHUDWLQJLQDOHVVJOREDOVFRSHPLJKWSXU
VXH OHVV LQQRYDWLYH RU DGDSWHGPDUNHWLQJ VWUDWHJLHV LI WKH FRPSHWLWLYH HQYLURQ
PHQWLVVWDEOHDQGWKHLQGXVWU\LVJOREDOO\LQWHJUDWHGLQWHUPVRIFXVWRPHUQHHGV
ORJLVWLFV DQG VR RQ 2QWKH RWKHU KDQG DQ ,19WKDW KDV GHYHORSHG LQWR D ODUJHU 
JOREDOFRPSDQ\PD\GHYRWHPRUHHIIRUW WRGHYHORSLQQRYDWLYHPDUNHWLQJVWUDWH
JLHVDQGDGDSWLQJWRFXVWRPHURUFRXQWU\UHTXLUHPHQWVLIWKHHQYLURQPHQWDOFRQ
WH[WLVPRUHFRQGXFLYHWRVXFKEHKDYLRXURZLQJWRVXFKWKLQJVDVWXUEXOHQFHDQG
JOREDOGLYHUVLW\RI WKHPDUNHWV ,UUHVSHFWLYH RI WKH LQWHUQDWLRQDOL]DWLRQGHYHORS
PHQWDQGJOREDOJURZWKSKDVHRIWKH,19VSURDFWLYHPDUNHWRULHQWDWLRQVHHPHG
WR IRVWHUPRUH LQQRYDWLYHPDUNHWLQJ VWUDWHJLHVZKHUHDV UHDFWLYHPDUNHWRULHQWD
WLRQSURPSWHGDGDSWDWLRQRIPDUNHWLQJHLWKHUWRFXVWRPHUVRUFRXQWULHV
 7RZDUGVWKHFRQWLQJHQF\DSSURDFK 
$ORQJ ZLWK GHYHORSLQJ D GHVFULSWLRQ DQG XQGHUVWDQGLQJ RI ,19V DV D UHVHDUFK 
SKHQRPHQRQWKHSXUSRVHRIWKLVVWXG\ZDVDOVRWRSURYLGHLQVLJKWVLQWRKRZWKH
GHYHORSPHQW RI WKHVH ILUPV FRXOG EH XQGHUVWRRG E\ HPSKDVL]LQJ WKH FRQWLQJHQW
QDWXUHRIWKHSKHQRPHQRQ7KHFXUUHQWFKDSWHUZLOOGLVFXVVWKHUHVHDUFKILQGLQJV
LQUHODWLRQWRWKLVSXUSRVH
7REHJLQZLWKWKHH[DPLQDWLRQRIWKHSUHPLVHVKHOGLQ,19UHVHDUFKLVDLPHGWR
UHIOHFWWKHSRVVLEOHFRQWLQJHQWQDWXUHRIWKHGHYHORSPHQWRI,19V$GGUHVVLQJWKH
UHVHDUFK TXHVWLRQV RIIHUHG DQ H[DPLQDWLRQ RI WKH IRXU SUHPLVHV ZKLFK ZHUH GLV
FXVVHGLQ&KDSWHU7RVKHGOLJKWRQWKHSUHYDOHQFHRIWKHVHSUHPLVHVWKHWKHVLV
YLHZHG WKH ,19 SKHQRPHQRQ WKURXJK WKH OHQVHV RI FRQVLVWHQF\ YHUVXV YDULHW\
VWDELOLW\YHUVXVG\QDPLVPDQGJHQHUDOLW\YHUVXVFRQWH[WXDOLW\7KHPDLQFRQFOX
VLRQVWKDWFDQEHGUDZQIURPWKHWKHVLVLQUHODWLRQWRWKHSUHPLVHVDUHSUHVHQWHGLQ
7DEOH([DPLQLQJWKHSUHPLVHVVXJJHVWVWKDW WKH,19SKHQRPHQRQLVPXOWLIDF
HWHGDQGWKDWGHVSLWHWKHFKDUDFWHULVWLFVWKDWDULVHDVJHQHUDORUFRQVWDQW LQ,19V
WKH\DUHHVVHQWLDOO\ D KHWHURJHQHRXVJURXSRI ILUPVDW WKH VWUDWHJLF OHYHO DQG LQ
WHUPV RI WKHLU LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW 7KH GHYHORSPHQW RI HQWUHSUH
QHXULDOPDUNHWLQJVWUDWHJLHVLQWKHILUPVVWXGLHGUHYHDOVWKDWHQWUHSUHQHXUVKLSLVD
OHVV FRQVLVWHQW IHDWXUH RI ,19V )XUWKHUPRUH SURYLGHG WKDW SURDFWLYHQHVV DQG
LQQRYDWLYHQHVVDUHSUR[LHVIRUWKHHQWUHSUHQHXULDOQDWXUHRIEHKDYLRXURUGHFLVLRQ
PDNLQJVHHHJ/XPSNLQ	'HVV6XQGTYLVWHWDOWKHILQGLQJVVXS
SRUWWKHSUHYLRXVFRQFOXVLRQDVWKHWZRHOHPHQWVUHFHLYHGDYDU\LQJHPSKDVLVLQ
WKH,19VVWXGLHG 
 $FWD:DVDHQVLD
 
7DEOH 5HYLVLWLQJWKHSUHPLVHVLQ,19UHVHDUFKLQOLJKWRIWKHUHVHDUFK
ILQGLQJV
3UHPLVH,±,19VHYROYHLQDPDQQHUWKDWLVLQFRQVLVWHQWZLWKWKHLQWHUQDWLRQDOL]DWLRQSURFHVV
WKHRULHV
7KH IROORZLQJ ILQGLQJV VXJJHVW SDUWLDO FRQVLVWHQF\ RI ,19 GHYHORSPHQW ZLWK VRPH XQGHUO\LQJ
DVVXPSWLRQVRIWKHLQWHUQDWLRQDOL]DWLRQSURFHVVWKHRULHV
± 7KHLPSRUWDQWUROHRIH[SHULHQFHLQWKHLQWHUQDWLRQDOL]DWLRQVSHHGRIQHZYHQWXUHVLQWKH
LQWHUQDWLRQDOL]DWLRQPRWLYHVRIUDSLGO\LQWHUQDWLRQDOL]LQJQHZYHQWXUHVDQGLQWKHPDUNHWVH
OHFWLRQDQGHQWU\PRGHGHYHORSPHQWRI,19VDUWLFOHV$DQG%
± 7KHLPSRUWDQFHRIUHDFWLYHPRWLYHVRILQWHUQDWLRQDOL]DWLRQLQ,19VLQJHQHUDOWKHUHODWLRQVKLS
EHWZHHQVRPHUHDFWLYHLQWHUQDWLRQDOL]DWLRQPRWLYHVDQGDKLJKHUVSHHGRILQWHUQDWLRQDOL]DWLRQ
DUWLFOHV$%DQG&
± 6RPH,19VVHHPWRGHYHORSLQVWDJHVLQWHUPVRIWKHSUR[LPLW\DQGJHRJUDSKLFDOGLVWULEXWLRQ
RIWKHPDUNHWVHQWHUHGDQGDOVRLQWHUPVRIWKHHQWU\PRGHFRPPLWPHQW+RZHYHUWKHVSHHG
RIHQWHULQJPDUNHWVLVOLNHO\WREHUDWKHUKLJKDIDFWZKLFKLVQRWDFNQRZOHGJHGLQWKHSURFHVV
WKHRULHV:KHWKHUWKH,19GHYHORSPHQWLVLQFUHPHQWDOLQUHODWLRQWRPDUNHWVFRSHDQGHQWU\
PRGHGHYHORSPHQWPD\EHXQGHUVWRRGE\LQWHUQDODQGH[WHUQDOFRQWLQJHQFLHVDUWLFOH$DQG
VXSSOHPHQWDU\DQDO\VLVRIWKHGDWDLQWKHWKHVLV6HFWLRQ

3UHPLVH ,, ± ,19V DUH D GLVWLQFW JURXS RI ILUPV WKDW VKDUH DQ LQWHUQDWLRQDOL]DWLRQ SDWWHUQ
GHSLFWHGE\UDSLGSDUDOOHOHQWULHVLQWRPXOWLSOHFRXQWULHVIURPLQFHSWLRQ
7KHILQGLQJVVXSSRUWWKHSUHPLVHWKDW,19VHQWHUPXOWLSOHFRXQWULHVUDSLGO\IURPWKHLULQFHSWLRQ
<HWWKHIROORZLQJSRLQWVFKDOOHQJHWKLVSUHPLVHDQGSRLQWRXWWKHG\QDPLVPDQGYDULHW\RI,19
LQWHUQDWLRQDOL]DWLRQ
± 5DSLGLQWHUQDWLRQDOL]DWLRQLVFRQFHUQHGZLWKVSHHGZKLFKUHIHUVWRWLPHDQGGLUHFWLRQ+RZ
HYHUDIWHULQLWLDOHQWU\LQWRPXOWLSOHFRXQWULHVLQWKHHDUO\SKDVH,19VPD\QRWQHFHVVDULO\LQ
WHUQDWLRQDOL]HLQDFRQVWDQWO\UDSLGPDQQHUDQGQRUGRHVWKH,19LQWHUQDWLRQDOL]DWLRQQHFHV
VDULO\RFFXULQDOLQHDUGLUHFWLRQDUWLFOH$
± 7KHLQWHUQDWLRQDOL]DWLRQSDWKVRIWKHFDVH,19VVXJJHVWWKDWLWLVGLIILFXOWWRJHQHUDWHXQLYHUVDO
SDWWHUQVRUFKDUDFWHULVWLFVHQFDSVXODWLQJ,19V¶LQWHUQDWLRQDOL]DWLRQGHYHORSPHQW$OWKRXJK
,19VHQWHUPDQ\FRXQWULHVUDSLGO\IURPWKHSRLQWRIWKHLULQFHSWLRQWKHUHLVDJUHDWYDULHW\
DPRQJ,19VLQWHUPVRIWKHJHRJUDSKLFDOSUR[LPLW\DQGWKHFRQFHQWUDWLRQRIRSHUDWLRQV
DPRQJFRXQWULHVHQWHUHGDVZHOODVLQWKHGHYHORSPHQWRIYDOXHFKDLQFRRUGLQDWLRQDFURVV
FRXQWULHV7KHYDULHW\DQGG\QDPLFVLQWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWRI,19VLVGH
WHUPLQHGE\VHYHUDOLQWHUQDODQGH[WHUQDOVLWXDWLRQDOFRQWH[WXDOIDFWRUVDILQGLQJWKDWVXJJHVWV
WKHQHHGIRUDFRQWLQJHQF\DSSURDFKLQ,19VDQG,(LQWKLVILUPFRQWH[WDUWLFOHV$DQG&



$FWD:DVDHQVLD
7DEOHFRQWLQXHV

3UHPLVH,,,±,19VFDQEHGHVFULEHGDQGXQGHUVWRRGE\WKHHQWUHSUHQHXULDOQDWXUHRIGHFLVLRQ
PDNLQJDQGVWUDWHJLFDSSURDFKHV
7KHIROORZLQJILQGLQJVVXJJHVWWKDWWKHDVVRFLDWLRQRIHQWUHSUHQHXUVKLSZLWKWKHGHFLVLRQPDNLQJ
DQGVWUDWHJLFDSSURDFKHVRI,19VGHSHQGVRQFRQWLQJHQF\IDFWRUV7KHUHIRUHWKH\FDVWGRXEWXSRQ
DQGLQWHUYHQHLQWKHJHQHUDOLW\DQGFRQVLVWHQF\RIWKLVSUHPLVH
± ,QWHUQDWLRQDOL]DWLRQPRWLYHVDQGWKHVWUDWHJLFDSSURDFKWRPDUNHWRULHQWDWLRQRI,19VUHIOHFW
ERWKKLJKDQGORZOHYHOVRISURDFWLYHQHVVDQGUHDFWLYHQHVV%RWKSURDFWLYHQHVVDQGUHDFWLYH
QHVVDUHSUHVHQWLQ,19VEXWWKHLUPDQLIHVWDWLRQDQGGHJUHHGHSHQGVRQFRQWLQJHQFLHV7KXV
SURDFWLYHQHVVRUUHDFWLYHQHVVVKRXOGQRWEHDSSURDFKHGDVDGLFKRWRPRXVSKHQRPHQRQDU
WLFOHV$&DQG'
± %RWKSURDFWLYHDQGUHDFWLYHPRWLYHVLQFUHDVHWKHVSHHGRILQWHUQDWLRQDOL]DWLRQ
± %RWKSURDFWLYHDQGUHDFWLYHPDUNHWRULHQWDWLRQPD\HQKDQFHPDUNHWLQJSHUIRUPDQFHRI
,19VWKURXJKLQIOXHQFHRQWKHLUPDUNHWLQJVWUDWHJLHVDQGGHSHQGLQJRQWKHLUILWZLWKRWKHU
FRQWLQJHQF\IDFWRUV
± *OREDOJURZWKRIWKH,19LQGXFHVOHVVSURDFWLYHPDUNHWRULHQWDWLRQ
± 7KHHQWUHSUHQHXULDODSSURDFKWRPDUNHWLQJLQ,19VLVFRQWLQJHQWRQWKHQDWXUHRIWKHH[WHUQDO
HQYLURQPHQWLQGXVWU\WXUEXOHQFHDQGJOREDOGLYHUVLW\WKHSURDFWLYHQHVVDQGUHDFWLYHQHVVRI
WKHPDUNHWRULHQWDWLRQRIWKH,19DQGWKHSKDVHRIJURZWKWKH,19LVLQDUWLFOH'
± ,QQRYDWLYHQHVVDWWKHPDUNHWLQJVWUDWHJ\OHYHOLVDFKDQJLQJFKDUDFWHULVWLFLQ,19VYDU\
LQJIURPORZWRKLJKOHYHOVRILQQRYDWLYHQHVVRIWKHGLIIHUHQWPDUNHWLQJVWUDWHJ\HOHPHQWV
3UHPLVH,9±7KHGHYHORSPHQWRI,19VLVDSURGXFWDQGWHFKQRORJ\FHQWUHGSURFHVVZKHUHWKH
JURZWKDQGSHUIRUPDQFHLVFRQGLWLRQDORQLQQRYDWLYHSURGXFWVDQGWHFKQRORJLHV
7KHIROORZLQJILQGLQJVFRQWUDGLFWWKLVSUHPLVH
± 7KH,19SKHQRPHQRQLVHQFRXQWHUHGLQYDULRXVVHFWRUVERWKORZDQGKLJKWHFKLQGXVWULHV
DQGVHUYLFHVHFWRUVDUWLFOHV$%'
± 3URGXFWRUWHFKQRORJ\LQQRYDWLYHQHVVLVRQO\RQHHOHPHQWRILQQRYDWLYHQHVVDQGLWGRHVQRWDV
VXFKH[SODLQ,19VHVSHFLDOO\ZKHQZHFRQVLGHUWKHLUJURZWKDQGSHUIRUPDQFHDUWLFOH'
± ,QQRYDWLYHQHVVDWWKHPDUNHWLQJVWUDWHJ\OHYHOLVPDQLIHVWHGLQWKUHHHOHPHQWVWKHYDOXHLQQR
YDWLRQFRFUHDWLRQRIPDUNHWLQJDQGDGRSWLRQRIORZFRVWPDUNHWLQJVWUDWHJLHVDUWLFOH'
± ,QQRYDWLYHQHVVLQ,19VYDULHVIURPORZWRKLJKOHYHOLQQRYDWLYHQHVVDQGGLIIHUVEHWZHHQ
,19VLQWHUPVRIHOHPHQWVRIPDUNHWLQJVWUDWHJ\LQQRYDWLYHQHVVDUWLFOH'
± :KHWKHUKLJKHULQQRYDWLYHQHVVLQPDUNHWLQJVWUDWHJLHVHQKDQFHVPDUNHWLQJSHUIRUPDQFHGH
SHQGVRQLWVVWUDWHJLFILWZLWKWKHJOREDOJURZWKSKDVHPDUNHWRULHQWDWLRQDQGH[WHUQDOHQYL
URQPHQWRIWKH,19DUWLFOH'
 
 $FWD:DVDHQVLD
 
7KH HPSLULFDO UHVHDUFK SDWK %ULQJEHUJ 	0F*UDWK  ZDV DGRSWHG LQ WKLV
VWXG\RZLQJWRWKHQDWXUHRIWKHUHVHDUFKJDSVLGHQWLILHGDQGWKHUHVHDUFKSXUSRVH
FRQVHTXHQWO\DGGUHVVHG7KHHPSLULFDOSDWKZDVHVSHFLDOO\YDOLGLQVKHGGLQJOLJKW
RQWKHFRQWLQJHQW IHDWXUHVRIWKH,19SKHQRPHQRQ2QWKHEDVLVRIWKH LQWHUSOD\
EHWZHHQHDUOLHU OLWHUDWXUH DQG WKH ILQGLQJVRI WKLV WKHVLV LW LV VXJJHVWHG WKDW WKH
KROLVWLFGHVFULSWLRQRI,19VDVZHOODVWKHXQGHUVWDQGLQJRIWKHLUGHYHORSPHQWDQG
SHUIRUPDQFH LV HQKDQFHG E\ DGRSWLQJ D FRQWLQJHQF\ DSSURDFK 7KH FRQWLQJHQF\
DSSURDFK KDV RIWHQ EHHQ VHHQ DV RQH URRWHG LQ RU UHODWHG WR V\VWHPV WKLQNLQJ
$UEQRU	%MHUNHGHVFULEH WKHV\VWHPVDSSURDFKLQDZD\ZKLFKILWVSDU
WLFXODUO\ZHOOZLWKWKHILQGLQJVRQ,19VLQWKLVWKHVLV
7KHDVVXPSWLRQEHKLQGWKHV\VWHPVDSSURDFK>@LVWKDWUHDOLW\LVDUUDQJHG
LQVXFKDZD\WKDW WKHZKROHGLIIHUV IURPWKHVXPRI LWVSDUWV7KLVPHDQV
WKDWQRWRQO\WKHSDUWVEXWDOVRWKHLUUHODWLRQVDUHHVVHQWLDODVWKHODWWHUZLOO
OHDGWRSOXVRUPLQXVHIIHFWVV\QHUJ\$UEQRU	%MHUNH
7KH UHVXOWV VXJJHVW WKDW ZKLOH VRPH IHDWXUHV HPHUJH DV FRQVLVWHQW LQ ,19V WKH
ILUPVYDU\JUHDWO\DWWKHVWUDWHJLFOHYHORIWKHLUEHKDYLRXUDVZHOODVLQWKHLUSHU
IRUPDQFH 7KH ,19V YDU\ LQ WHUPVRI WKHLU LQWHUQDWLRQDOL]DWLRQ HVSHFLDOO\ZKHQ
WKH PDUNHW DQG RSHUDWLRQ VWUDWHJLHV DUH FRQVLGHUHG WKH SUR[LPLW\ RI PDUNHWV
PDUNHWFRQFHQWUDWLRQJOREDOGLVSHUVLRQRSHUDWLRQPRGHFRPPLWPHQWDQGFRRUGL
QDWLRQRIYDOXHFKDLQDFWLYLWLHVDFURVVFRXQWULHV,QDGGLWLRQWKH,19VGLIIHUIURP
HDFKRWKHULQWHUPVRIWKHLUHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHV7KHWLPHGLPHQ
VLRQ HYHQ LQFUHDVHV WKH GLYHUVLW\ DV LQGLFDWHG E\ WKH H[SORUDWLRQ RI FDVH ,19V
GXULQJ WKHLU HYROYHPHQW IURPVWDUWXS WRPRUH HVWDEOLVKHG ILUPV ,Q DGGLWLRQ WR
RIIHULQJDGHVFULSWLRQRI,19VWKHILQGLQJVLQDUWLFOHV$DQG'VKRZKRZ,19V
GHYHORS LQWKH ORQJHU UXQ'LIIHUHQW GHYHORSPHQWSDWKVZHUH LGHQWLILHG LQDUWLFOH
$ ZKHUHDV DUWLFOH' VKRZHG WKH W\SHV RI FKDQJHV RFFXUULQJ LQ HQWUHSUHQHXULDO
PDUNHWLQJVWUDWHJLHVDV,19VGHYHORS7KHUHVXOWVIXUWKHUVXJJHVWWKDWFHUWDLQFRQ
WH[WXDO IDFWRUV GHWHUPLQH WKH GHYHORSPHQW RI ,19V +RZHYHU WKHVH VLWXDWLRQDO
IDFWRUV HQWDLO SDUDOOHO YDULDWLRQ DQG WKHLU LQWHUUHODWLRQV DUH DOVR LQIOXHQWLDO 7KLV
VXJJHVWVWKDWW\SRORJLFDODSSURDFKHVWR,19V2YLDWW	0F'RXJDOODUHQRW
EHVWVXLWHGWRFDSWXULQJWKHGLIIHUHQFHVDW WKHVWUDWHJLF OHYHODQG LQWKHGHYHORS
PHQW RI ,19V 7KH UHVXOWV SURPSW D VXJJHVWLRQ WKDW LW LV OHVV UHOHYDQW WR VWXG\ 
ZKLFKLQWHUQDWLRQDOL]DWLRQSDWWHUQVRUVWUDWHJLFDSSURDFKHVDUHPRVWW\SLFDORU
DSSURSULDWHIRUWKHW\SHVRI,19VWKDQLWLVWRVWXG\WKHSDWWHUQRUVWUDWHJLFDS
SURDFK PRVW OLNHO\ RU HIIHFWLYH LQ D JLYHQ VLWXDWLRQ VHH +HOOULHJHO 	 6ORFXP
 ,W LV VXJJHVWHG WKDW WKHUH DUH GLIIHUHQW HIIHFWLYH LQWHUQDWLRQDOL]DWLRQ DQG
VWUDWHJLFDOWHUQDWLYHVDYDLODEOHWR,19V
$VLOOXVWUDWHGLQ)LJXUHWKHWKHVLVVKRZVWKDWVLWXDWLRQDORUFRQWLQJHQF\IDFWRUV
WKDW DUH OLNHO\ WR GHWHUPLQH WKH GHYHORSPHQW RI ,19V FDQ EH IRXQG LQ GLIIHUHQW
$FWD:DVDHQVLD
OHYHOV7KHIUDPHZRUNGHSLFWHGLQWKLV)LJXUHLVQRWLQWHQGHGWREHFRPSUHKHQVLYH
LQWKDW LW ZRXOGFRYHUDOO WKHVLWXDWLRQDODQGFRQWH[WXDOGHWHUPLQDQWVRI,19GH
YHORSPHQW+RZHYHUWKHIUDPHZRUNDLPVWRFDSWXUHVRPHRIWKHUHOHYDQWIDFWRUV
WREHFRQVLGHUHG7KHLQWHUQDOFRQWLQJHQF\GHWHUPLQDQWVFDQEHIRXQGLQWZROHY
HOV WKH LQGLYLGXDODQGRUJDQL]DWLRQDO OHYHO$W WKH LQGLYLGXDO OHYHO WKH IRXQGHUV
DQGWRSPDQDJHPHQWWHDPRIWKH,19DUHLPSRUWDQWGHWHUPLQDQWVLQWKH,19HV
SHFLDOO\ LQ WHUPVRIWKH LQWHUQDWLRQDOH[SHULHQFHDVGLVFXVVHGSUHYLRXVO\$W WKH
RUJDQL]DWLRQDOOHYHOWKH,19¶VVWUDWHJLFDSSURDFKPDUNHWRULHQWDWLRQ LWVJOREDO
JURZWKSKDVHDQGGHFLVLRQPDNLQJPRWLYHVHDFKIXQFWLRQDVFRQWLQJHQFLHVIRUWKH
GHYHORSPHQW,QDGGLWLRQWKHEDFNJURXQGWRWKHILUP¶VIRXQGDWLRQHVSHFLDOO\WKH
QDWXUHRIWKHEXVLQHVVLGHDDQGSURGXFWZHUHLGHQWLILHGDVFUXFLDOGHWHUPLQDQWVLQ
WKH GHYHORSPHQW )LQDOO\ZKHUHDV WKH IRUPHU IDFWRUV UHODWH WR LQWHUQDO GHWHUPL
QDQWVRIGHYHORSPHQWDWWKHH[WHUQDOOHYHOWKHUHOHYDQWFRQWH[WXDOIDFWRUVWRFRQ
VLGHUDUHUHODWHGWRWKHFKDUDFWHULVWLFVRIWKHHQYLURQPHQW LQWHUPVRIPDUNHW WXU
EXOHQFHJOREDOGLYHUVLW\DQGWHFKQRORJ\OHYHORIWKHLQGXVWU\+RZHYHUWKH,19
GHYHORSPHQWLVQRWXQGHUVWRRGE\WKHVXPRIWKHVHFRQWLQJHQFLHVEXWE\WKHSDUDO
OHOYDULDWLRQ LQ WKHFRQWLQJHQFLHVDQG WKH LQWHUUHODWLRQVKLSVEHWZHHQWKHP2EYL
RXVO\ZKHQWDNHQWRJHWKHUWKHUHDUHPDQ\SRVVLEOHFRQVWHOODWLRQVRIWKHVHVLWXD
WLRQDOIDFWRUVIURPWKHGLIIHUHQWOHYHOV
7KHILQGLQJVRIWKLVWKHVLVSURYLGHDQLOOXVWUDWLRQRIKRZWKHVHFRQWLQJHQFLHVFDQ
PDQLIHVW DQG LQIOXHQFH WKHGHYHORSPHQW RIWKH ,19V)LUVWO\ LQGXVWU\QHWZRUNV
WKHWHFKQRORJ\OHYHORIWKHLQGXVWU\DQGWKHILUPDQGEURDGHUDQGPRUHYHUVDWLOH
LQWHUQDWLRQDOH[SHULHQFHZHUHDVVRFLDWHGZLWKKLJKHUFRRUGLQDWLRQRIDFWLYLWLHVLQ
WKHHDUO\SKDVH LQWKH,19VVWXGLHG6HFRQGO\PRUHUHDFWLYHPRWLYHVWR LQWHUQD
WLRQDOL]HZHUHDVVRFLDWHGZLWKWKHH[SRUWVWDUWXSW\SHRI,19WKDQWKH\ZHUHZLWK
JOREDOVWDUWXSV2QWKHRWKHUKDQGWKHVH,19VDOVRVKDUHGPDQ\VLPLODUPRWLYHV
IRU LQWHUQDWLRQDOL]DWLRQ7KLUGO\ILUPVWKDWZHUHFKDUDFWHUL]HGDVJOREDOVWDUWXSV
LQWKHLUHDUO\SKDVHZHUHDVVRFLDWHGZLWKPRUHPRELOHRIIHULQJVWKDQH[SRUWVWDUW
XSV 7KH\ DOVR DSSHDUHG WR KDYH YHU\EURDG DQG YHUVDWLOH LQWHUQDWLRQDO LQGXVWU\
H[SHULHQFH2QWKHRWKHUKDQG,19VWKDWZHUHLQLWLDOO\VHHQWRKDYHDOHVVJOREDO
SUHVHQFH D PXOWLQDWLRQDO WUDGHU RU JHRJUDSKLFDOO\ IRFXVHG VWDUWXS EXW ZKLFK
ODWHUGHYHORSHGLQWRDJOREDOSOD\HUZLWKLQFUHDVHVLQERWKWKHQXPEHURIPDUNHWV
DQGWKHFRRUGLQDWLRQRIYDOXHFKDLQDFWLYLWLHVDEURDGZHUHFKDUDFWHUL]HGE\WKH
RULJLQDOEXVLQHVV LGHDDQG WKH IRXQGDWLRQRIWKH ILUPVWHPPLQJIURPDQ LQQRYD
WLRQRUDQ5	'SURMHFWDQGE\WKHLPSRUWDQWUROHRISDWHQWVJUDQWHG7KHVHILUPV
GLGQRWQHFHVVDULO\VKDUHDVLPLODUEDFNJURXQG LQ WHUPVRIWKHLU LQWHUQDWLRQDOH[
SHULHQFHRUPRELOLW\RIWKHLURIIHULQJVZLWKWKH,19VWKDWZHUHJOREDOVWDUWXSVLQ
WKH HDUO\ SKDVH )LQDOO\ WKH ,19 LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW LQ WHUPV RI
JOREDOJURZWKDURVHDVDQLPSRUWDQWFRQWLQJHQF\LQWKHPDUNHWLQJVWUDWHJ\FKDQJ
HVDQGPDUNHWLQJSHUIRUPDQFHRIWKH,19V,QSDUWLFXODUWKHUHVXOWVVXJJHVW WKDW
 $FWD:DVDHQVLD
 
ZKHUHDVLQQRYDWLYHQHVV LVIRVWHUHGE\DSURDFWLYHPDUNHW RULHQWDWLRQRIWKH,19
DQG UHIOHFWV DQHUD RIHQYLURQPHQWDO WXUEXOHQFH DGDSWDWLRQRIPDUNHWLQJ VWUDWH
JLHV LV XQGHUVWRRG E\ WKH JOREDO GLYHUVLW\ DQG UHDFWLYH PDUNHW RULHQWDWLRQ RI WKH 
,19)LQDOO\DQRUPDWLYHSHUVSHFWLYHRQWKHFRQWLQJHQF\LQIOXHQFHVZDVDGRSWHG
LQDUWLFOH'7KHPDUNHWLQJSHUIRUPDQFHRI,19VDSSHDUHGWRGHSHQGRQWKHVWUD
WHJLF ILW EHWZHHQ WKH HQWUHSUHQHXULDOPDUNHWLQJ VWUDWHJLHV RI WKH ,19 LWV JOREDO
JURZWKSKDVHDQGPDUNHWRULHQWDWLRQDQGJOREDOGLYHUVLW\DQGPDUNHW WXUEXOHQFH
RIWKHHQYLURQPHQW

)LJXUH $FRQWLQJHQF\IUDPHZRUNRILQWHUQDWLRQDOQHZYHQWXUHGHYHORSPHQW
 5HIOHFWLRQVRQWKHFRQWULEXWLRQRIWKHVWXG\
 7KHRUHWLFDOFRQWULEXWLRQ
7KHPDLQFRQWULEXWLRQRIWKLVWKHVLVLVLWVDGYDQFHPHQWRIDKROLVWLFXQGHUVWDQGLQJ
RIWKH ,19SKHQRPHQRQ:KHUHDVSUHYLRXV ,19 UHVHDUFKKDVRIWHQ EHHQ UDWKHU
IUDJPHQWHGLQQDWXUHLQWKLVWKHVLVVSHFLILFSHUVSHFWLYHVZHUHVHOHFWHGIRUH[DPL
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QDWLRQ WR FRQWULEXWH WR D PRUH KROLVWLF XQGHUVWDQGLQJ RI WKH ,19 SKHQRPHQRQ
7KH WKHVLV VKRZVZK\DQG KRZ WKHXQGHUVWDQGLQJ RI ,19V LV HQKDQFHG WKURXJK
DGRSWLQJDFRQWLQJHQF\DSSURDFK,WHODERUDWHVRQZKLFKDUHWKHLPSRUWDQWFRQWLQ
JHQFLHVWKDWKHOSWRGHVFULEHDQGXQGHUVWDQGWKHGHYHORSPHQWRI,19V7KHVWXG\
IRUPVDFRQWLQJHQWXQGHUVWDQGLQJRI,19VIRUHPRVWRQDGHVFULSWLYHOHYHOEXWDOVR
RQWKHQRUPDWLYHOHYHODUWLFOH'WKURXJKDGLVFXVVLRQRIVWUDWHJLFILWLQWKHFUHD
WLRQRIPDUNHWLQJSHUIRUPDQFHLQ,19V
7KLVFRQWULEXWLRQLVIRUHPRVWDGGUHVVHGWRWKHUHVHDUFKILHOGRI,(ZKLFKKDVLQ
WKHOLWHUDWXUHEHHQUHJDUGHGDVWKHKRPHRI,19V)LUVWWKHWKHVLVRIIHUVDGHVFULS
WLRQRIWKHLQWHUQDWLRQDOL]DWLRQGHYHORSPHQWSDWWHUQVRI,19VE\DGRSWLQJDORQJL
WXGLQDOSHUVSHFWLYHPRQLWRULQJWKHGHYHORSPHQWVWDUWLQJIURPWKHEDFNJURXQGRI
IRXQGDWLRQDQGSURFHHGLQJIURPWKHHDUO\SKDVHSDWWHUQVXQWLOWKHVXEVHTXHQWGH
YHORSPHQW RI WKH ILUPV 7KH VWXG\ DOVR LOOXVWUDWHV WKH GHYHORSPHQW RI ,19V LQ 
WHUPV RI WKH JOREDO JURZWK SKDVH 7KH GHYHORSPHQW RI ,19V DIWHU WKHLU HDUO\ 
SKDVHKDVUHFHLYHGOLPLWHGDWWHQWLRQDQGRIIHULQJWKHXQGHUVWDQGLQJRIODWHUGHYHO
RSPHQW DQGJURZWKRIWKH ,19V LVDQ LPSRUWDQWFRQWULEXWLRQ6HFRQGO\ WKURXJK
WKHVHGLIIHUHQWDSSURDFKHVWKHWKHVLVFRQWULEXWHVWRWKHOLWHUDWXUHRI,19VDQG,(
E\IRFXVLQJEH\RQGWKHJOREDOVWDUWXSRUERUQJOREDOW\SHVRI,19VDQGE\HODER
UDWLQJ RQ WKH GHYHORSPHQW DQG FKDUDFWHULVWLFV RI PDQ\ GLIIHUHQW W\SHV RI ,19 
=DKUD-RQHVHWDO7KLUGO\WKHWKHVLVLVDOVRRQHRIWKHILUVWWRDSSO\
DQGGHYHORSWKH,19W\SRORJ\E\2YLDWW	0F'RXJDOOZLWKLQDQHPSLUL
FDOVHWWLQJ
7KLV VWXG\ FRQWULEXWHV DOVR WR WKH IXWXUH GHYHORSPHQW RI WKH GHILQLWLRQ RI ,19V 
7KHILQGLQJVZLOOEHRILPSRUWDQFHZKHQWKHUHVHDUFKHUVFRQVLGHUWKHGHILQLWLRQRI
WKHSKHQRPHQRQDQGWKHIHDWXUHVWKDWODEHO,19VDVGLVWLQFWIURPRWKHUSKHQRPH
QD,QSDUWLFXODUWKHVWXG\VXJJHVWVWKDWWKHGHILQLWLRQVKRXOGLQFRUSRUDWHWKHVLWX
DWLRQDO DVSHFWV DQG YDULHW\ DQG EH FRQWH[WXDO ,W RIIHUV EDVLV IRU LQFOXGLQJ WKH
FRQFHSWV RI PDUNHW GLVWDQFH VHH /RSH] HW DO  LQWHUQDWLRQDO H[SHULHQFH
JUDGXDOGHYHORSPHQWVHH+DVKDL	$OPRUDQGSDUDOOHOVWUDWHJLFDSSURDFK
HVLQWKHIXWXUHGHILQLWLRQRI,19V
,QDGGLWLRQWR,19UHVHDUFKWKHWKHVLVFRQWULEXWHVWRWKHZLGHUILHOGRI,(E\H[
DPLQLQJWKHSUHPLVHVKHOGLQWKHILHOGFRQFHUQLQJ,19VDQGE\GLVFXVVLQJ,(LQ
WKHFRQWH[WRI,19V VRKLJKOLJKWLQJWKH LQFRQVLVWHQFLHVRI,(LQUHODWLRQWRWKHVH
ILUPV DV D UHVHDUFK SKHQRPHQRQ LQ WKH ILHOG &RYLHOOR 0F'RXJDOO DQG 2YLDWW
 SRLQW RXW WKDW ZKLOH ,19V DUH D VWUHDP RI UHVHDUFK LQ ,( LQWHUQDWLRQDO
60(VDUHDGLVWLQFWSKHQRPHQRQ60(VPD\QRWLQFRUSRUDWHHQWUHSUHQHXUVKLSLQ
WKHLU EHKDYLRXU LQ WKHPDQQHU LQWHQGHG LQ ,( DQG LQ ,19V WKHUHRI+RZHYHU LQ
WKHOLJKWRIWKHUHVXOWVRIWKLVWKHVLVWKHJHQHUDOL]DWLRQVRQ,19VDVHQWUHSUHQHXULDO
 $FWD:DVDHQVLD
 
DFWRUVDUHQRWTXLWH MXVWLILHG7KH UHVXOWVRIWKH WKHVLVHYLGHQFH KRZ,19VDUH D
PXOWLIDFHWHG SKHQRPHQRQ ZLWK UHJDUG WR WKHLU LQWHUQDWLRQDOL]DWLRQ GHYHORSPHQW
DQG VWUDWHJLFGHFLVLRQPDNLQJ$FFRUGLQJO\ WKH WKHVLVRIIHUV VRPH LQVLJKWV LQWR
KRZVXFKFRPSOH[LW\VHWVFKDOOHQJHVIRUWKHGHYHORSPHQWRI,(WKHRU\JLYHQWKDW
,19VDUHVHHQDQGDSSURDFKHGDVDVXEVHWRUGLYLVLRQVZLWKLQ,(
,QGHHG DOWKRXJK WKH UHVHDUFK IRFXV RQ ,19V HYHQWXDOO\ JDYH ULVH WR D QHZ UH
VHDUFKVWUHDPRI,(WKLVWKHVLVVXJJHVWVWKDW,(UHVHDUFKKDVGHYHORSHGLQWRDGL
UHFWLRQWKDWHVWDEOLVKHGWKHVHWZRLVVXHV±,19VDQG,(±DVGLIIHUHQWDQGQRWQHF
HVVDULO\UHODWHGSKHQRPHQD7KH,(UHVHDUFKILHOG LVLQFUHDVLQJO\VHHQDVDEURDG
RQHWKDWVLPSO\LQWHJUDWHVLQWHUQDWLRQDOEXVLQHVVDQGHQWUHSUHQHXUVKLSYLHZVLQLWV
LQYHVWLJDWLRQRIYDULRXVUHVHDUFKWRSLFV)XUWKHUPRUHWKHILQGLQJVSURYLGHGLQWKLV
WKHVLV VXSSRUW WKH YLHZV RI VRPHVFKRODUV ZKRKDYH SRLQWHG RXW WKDW ,19VPD\
QRWEHDVGLVWLQFW IURPRWKHU LQWHUQDWLRQDOL]LQJ ILUPVDV LVDVVXPHG )DQ	3KDQ
/RSH]HWDO DQGWKDW WKH\PD\EHXQGHUVWRRG±DW OHDVWSDUWO\±E\
H[LVWLQJWKHRULHVDQGWKXVPD\QRWPHULWDWRWDOO\QHZWKHRU\0DGVHQ	6HUYDLV
 (DUO\ DQG DFFHOHUDWHG LQWHUQDWLRQDOL]DWLRQ EHKDYLRXU RI ILUPV DQG WKH
HPHUJHQFHRI,19VDVDSKHQRPHQRQKDVEHHQVXJJHVWHGWRRIIHU URRPIRUQHZ
WKHRUHWLFDO DSSURDFKHVZLWKLQ LQWHUQDWLRQDO EXVLQHVV UHVHDUFK UDWKHU WKDQ WKH HV
WDEOLVKPHQWRI,(DVDILHOGGLVWLQFW IURPLQWHUQDWLRQDOEXVLQHVV0DWKHZV	=DQ
GHU,QWKHLUUHYLHZ*DPERDDQG%URXWKHUVPDNHDVWULNLQJDVVHU
WLRQ WKDW ³,( UHVHDUFK PHUHO\ UHSOLFDWHV ,% DQG LQWHUQDWLRQDO VWUDWHJ\ UHVHDUFK
VXEVWLWXWLQJ VPDOOHU ¿UPV IRU ODUJHU RQHV´ S  ,QWHUSUHWLQJ WKH ILQGLQJV RI
WKLVWKHVLVLWLVHYLGHQWWKDWWKHH[WDQWOLWHUDWXUHLQWKHILHOGRI,(KDVWHQGHGWRIDLO
LQDFWXDOO\LQWHJUDWLQJERWKILHOGVRI LQWHUQDWLRQDOEXVLQHVVDQGHQWUHSUHQHXUVKLS
EXWUDWKHUOHDQHGRQHLWKHURQHRIWKHVHFRUHWKHRULHVRI,(VHH&RYLHOOR	-RQHV
.HXSS	*DVVPDQQ7KLV LVDFKDOOHQJHZKLFKVWLOOQHHGV WREHUH
VROYHGLQRUGHUWRHVWDEOLVK,(DVDVHSDUDWHDQGVHOIFRQWDLQHGILHOGRIVWXG\7R
DGGUHVVWKLVFKDOOHQJHDUWLFOH&HVSHFLDOO\HQGHDYRXUVWRSURYLGHEDVLVIRUIXWXUH
UHVHDUFKWRPRUH IXOO\ LQWHJUDWHHQWUHSUHQHXUVKLS DQG LQWHUQDWLRQDOEXVLQHVV LQWR
,(
1RWZLWKVWDQGLQJWKH LPSRUWDQWFRQWULEXWLRQVWKDW ,(FDQPDNHWRWKHXQGHUVWDQG
LQJRI,19VWKLVWKHVLVVXJJHVWVWKDWDQLPSRUWDQWDVSHFWIRUWKHDGYDQFHPHQWRI
WKHRU\LVWRFRQVLGHUZKHWKHU,19VVKRXOGLQIXWXUHEHURRWHGVROHO\WR,(WKHRU\
RU LQVWHDGEHWUHDWHGDVDSKHQRPHQRQZKLFKFDQEHFRQFHSWXDOO\DQGPHWKRGR
ORJLFDOO\DSSURDFKHGDQG XQGHUVWRRG IURPGLIIHUHQW WKHRUHWLFDOSHUVSHFWLYHVDQG
GLVFLSOLQHV,QRUGHUWRPRYHLQWRWKLVGLUHFWLRQWKHFXUUHQWWKHVLVH[DPLQHV,19V
E\ LQWHJUDWLQJ WKHRU\DQGFRQFHSWV IURPWKUHH UHVHDUFK WUDGLWLRQV± LQWHUQDWLRQDO
EXVLQHVVHQWUHSUHQHXUVKLSDQGPDUNHWLQJ±DQGDGRSWVDPL[HGPHWKRGDSSURDFK
WR LWVHQTXLU\7KLVLQWHUIDFHDSSURDFKJHQHUDWHGQHZNQRZOHGJHWKDWFDQEHXWL
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OL]HGEH\RQG,19DQG,(UHVHDUFKVSHFLILFDOO\LQWKHH[WDQW OLWHUDWXUHRQLQWHUQD
WLRQDOL]DWLRQRIILUPV LQWHUQDWLRQDOPDUNHWLQJHQWUHSUHQHXULDOPDUNHWLQJDQGHQ
WUHSUHQHXULDOEHKDYLRXURIILUPV
0RUHSUHFLVHO\WDNLQJDQDSSURDFKZKLFKLQWHJUDWHVWKHRUHWLFDOSHUVSHFWLYHVIURP
WKUHH UHVHDUFK WUDGLWLRQV FDQ EH UHJDUGHG DV D FRQWULEXWLRQ EH\RQG ,19 DQG ,(
UHVHDUFKLQWKHIROORZLQJZD\V7KHFRQFHSWRILQWHUQDWLRQDOH[SHULHQFHZDVVWXG
LHGLQ,19VE\LQWHJUDWLQJLQWHUQDWLRQDOEXVLQHVVOLWHUDWXUHZLWKWKHHQWUHSUHQHXU
VKLSDQGPDQDJHPHQWUHVHDUFKDUWLFOH%7KLVFRQWULEXWHGQRWRQO\WR,19DQG
,(UHVHDUFKEXWDOVRWRWKHLQWHUQDWLRQDOL]DWLRQWKHRU\OLWHUDWXUH7KHIRFXVRQWKH
UHODWLRQVKLSEHWZHHQH[SHULHQFHDQG,19LQWHUQDWLRQDOL]DWLRQGHYHORSPHQWKHOSV
WRHYDOXDWHWKHH[SODQDWRU\SRZHURILQWHUQDWLRQDOL]DWLRQSURFHVVWKHRULHVDVZHOO
WKHFULWLFLVPRIWKHPLQWKHOLWHUDWXUH7KLVLVLPSRUWDQWLQWKHIXUWKHUGHYHORSPHQW
RIWKH,19DQG,(WKHRULHVEXWLWPD\DOVRDLGWKHIXUWKHUGHYHORSPHQWRILQWHUQD
WLRQDOL]DWLRQWKHRULHV
7KH UHVXOWV LPSO\ VRPH H[SODQDWRU\SRZHU RI WKH WUDGLWLRQDOPRGHOVRI LQWHUQD
WLRQDOL]DWLRQ -RKDQVRQ 	 9DKOQH  -RKDQVRQ 	 :LHGHUVKHLP3DXO 
DQG LQVRGRLQJ DGGUHVV WKHGHEDWHFRQFHUQLQJ WKH QHHG IRU QHZ WKHRULHV WR H[
SODLQ ,19V HJ 2YLDWW 	0F'RXJDOO $FFRUGLQJ WR WKH8SSVDODPRGHO
H[SRUWLQJDFFXPXODWHVH[SHULHQFHDQGNQRZOHGJHRIWKHIRUHLJQPDUNHWVFXOWXUH
DQG ODQJXDJHDQG UHGXFHV XQFHUWDLQW\ WKXVHQFRXUDJLQJ ILUPV WR DGYDQFHDORQJ
WKHLU LQWHUQDWLRQDOL]DWLRQSDWK -RKDQVRQ	9DKOQH 7KHGHFLVLRQPDNHUV¶
SULRULQWHUQDWLRQDOH[SHULHQFHLQWKHLQGXVWU\DQGLQWKHLQWHUQDWLRQDOWDVNVRIRWK
HU)LQQLVKILUPVRSHUDWLQJLQWHUQDWLRQDOO\FDQEHFRQVLGHUHGFRPSDUDEOHWRH[SH
ULHQFHDV LWKDVEHHQFRQFHSWXDOL]HGLQWKH8SSVDODPRGHOIRUH[DPSOHWKHDF
FXPXODWLRQRIILUPH[SHULHQFHH[FHSWWKDWLWLVFRQFHSWXDOL]HGRQDGLIIHUHQWOHY
HO 7KH SUHYLRXV LQWHUQDWLRQDO H[SHULHQFH RI WKH HQWUHSUHQHXU DQG PDQDJHPHQW
WHDPFDQ EH VHHQ DV WKH SURFHVV RI H[SHULHQWLDO OHDUQLQJ WKDW WDNHV SODFH DW WKH
OHYHORIWKHGHFLVLRQPDNHUVDQGEHJLQVHYHQEHIRUHWKHHVWDEOLVKPHQWRIWKHQHZ
YHQWXUH 7KXV WKLV WKHVLV LQGLFDWHV WKDW XWLOL]DWLRQRIVRPHRI WKHEDVLFDVVXPS
WLRQV DQG FRQFHSWV RI WKH LQWHUQDWLRQDOL]DWLRQ SURFHVV WKHRULHV HVSHFLDOO\ WKH
8SSVDODPRGHO VHHPVDMXVWLILDEOHVWHSIRUWKHRU\GHYHORSPHQWLQ,19VDQG,(
7KHUHVXOWVRIWKH WKHVLVFRQFHUQLQJWKHPDUNHW HQWU\DQGRSHUDWLRQPRGHGHYHO
RSPHQW LQ ,19V DOVR FRQWULEXWH NQRZOHGJH DERXW WKH H[SODQDWRU\SRZHU RI WKH
VWHSZLVHSDWWHUQHPSKDVL]HG LQWKH LQWHUQDWLRQDOL]DWLRQSURFHVV WKHRULHV7KH UH
VXOWVVXJJHVWWKDW,19LQWHUQDWLRQDOL]DWLRQRIWHQRFFXUVLQVWDJHVDVZHOOKRZHY
HUWKHVSHHGRIGHYHORSPHQWVKRXOGEHLQFRUSRUDWHGLQWRWKHLQWHUQDWLRQDOL]DWLRQ


  6HH&KDSWHU
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 
SURFHVVWKHRULHVWRPRUHIXOO\DGGUHVVWKHLQWHUQDWLRQDOL]DWLRQRIGLIIHUHQWW\SHVRI
ILUPVLQFOXGLQJ,19V
7KHHODERUDWLRQRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQ,19VFRQWULEXWHVWRWKH,19
UHVHDUFKDVZHOO DV WR WKHZLGHU GLVFXVVLRQRISURDFWLYHQHVV DQG UHDFWLYHQHVV LQ
,(LQWHUQDWLRQDOEXVLQHVVDQGHQWUHSUHQHXUVKLS,WLVKRSHGWRDGGPHDQLQJWRDQG
VKHGOLJKWRQVRPHRIWKHHDUOLHUILQGLQJVDERXWWKHGLYHUVHDQGFRQWUDGLFWRU\UROH
RISURDFWLYHQHVVLQ,19VHJ.XLYDODLQHQHWDOEXWDOVRWRKLJKOLJKWUHDF
WLYHQHVVDVDQHTXDOO\ LPSRUWDQW FRQFHSW LQ WKH ,19WKHRU\7KH H[DPLQDWLRQRI
SURDFWLYHQHVV DQG UHDFWLYHQHVV RIIHUV QHZ NQRZOHGJH WR LQWHUQDWLRQDO EXVLQHVV
DQGHQWUHSUHQHXUVKLSOLWHUDWXUHE\GLVFXVVLQJZKDWSURDFWLYHQHVVDQGUHDFWLYHQHVV
DUHDW DPRUHJHQHUDO OHYHODQGE\FRPSDULQJWKHDSSURDFKHVWDNHQLQWKHVHWZR
VWUHDPV WRSURDFWLYHQHVV DQG UHDFWLYHQHVV ,W LV KRSHG WKLV DQDO\VLVZLOO VXSSRUW
WKH RQJRLQJ WKHRU\ GHYHORSPHQW DQG HVSHFLDOO\ WKH LQWHJUDWLRQ RI LQWHUQDWLRQDO
EXVLQHVV DQG HQWUHSUHQHXUVKLS LQWR ,( 7KH UHVXOWV VKRZ WKDW SURDFWLYHQHVV DQG
UHDFWLYHQHVVKDYHEHHQVWXGLHGLQPDQ\FRQWH[WVDQGXQGHUDPXOWLWXGHRIWHUPL
QRORJ\LQWKHVHILHOGV7KH\KDYHEHHQVWXGLHGPDLQO\DVSDUWVRIRWKHUFRQVWUXFWV
VXFKDVVWUDWHJLFRULHQWDWLRQVHQWUHSUHQHXULDORULHQWDWLRQDQGPDUNHWRULHQWDWLRQ
PRWLYHV IRU GHFLVLRQPDNLQJ DQG WULJJHUV RI RU REVWDFOHV WR EHKDYLRXU ZKHUHDV 
WKLV VWXG\H[DPLQHG WKH FRQFHSWV DOVR DV FRUH SKHQRPHQD UHDSSHDULQJ LQ WKUHH
UHVHDUFKILHOGV
6WXG\LQJ WKH HQWUHSUHQHXULDOPDUNHWLQJ LQ ,19V FRQWULEXWHG WR WKH ,19 DQG ,(
UHVHDUFKZKLFKKDVQRW\HWSURYLGHGDQXQGHUVWDQGLQJRIHQWUHSUHQHXULDOPDUNHW
LQJ LQ ,19VDQGRIKRZ WKHVHVWUDWHJLHVGHYHORS*LYHQ WKDW LQQRYDWLYHQHVVKDV
HDUOLHUEHHQJLYHQDVRPHZKDWELDVHGWUHDWPHQW LQWKH,19OLWHUDWXUHLHDYLHZ
IRFXVLQJ PDLQO\ RQ SURGXFWWHFKQRORJ\ LQQRYDWLYHQHVV WKLV WKHVLV DOVR RIIHUV
QHZ NQRZOHGJH DERXW WKH YHUVDWLOH QDWXUH DQG UROH RI LQQRYDWLYHQHVV LQ ,19V¶
PDUNHWLQJVWUDWHJLHV7KLVLQWHUIDFHDSSURDFKDGRSWHGWRVWXG\WKHHQWUHSUHQHXULDO
PDUNHWLQJLQ,19VDOVRFRQWULEXWHVWRWKHPDUNHWLQJUHVHDUFKQDPHO\WRWKHDGDS
WDWLRQVWDQGDUGL]DWLRQOLWHUDWXUH7KHRGRVLRX	/HRQLGRXDQGWRWKHOLWHUD
WXUHRQHQWUHSUHQHXULDOPDUNHWLQJ0RUULVHWDO)XUWKHUPRUHHDUOLHUOLWHUD
WXUHKDVIRFXVHGRQPDUNHWLQJDGDSWDWLRQVWDQGDUGL]DWLRQDVSHFWVDQGVWUDWHJLFILW
*DEULHOVVRQ HW DO  ZKHUHDV WKLV WKHVLV DOVR GLVFXVVHV WKH VWUDWHJLF ILW LQ
UHODWLRQWRPDUNHWLQJVWUDWHJ\LQQRYDWLYHQHVV
)LQDOO\ GUDZLQJ RQ 3DWWRQ   UHVHDUFKHUV LQ WKH ILHOG RI ,( VXJJHVW
DGRSWLQJ V\VWHPV WKLQNLQJ WR DFKLHYH D PRUH KROLVWLF XQGHUVWDQGLQJ RI ,( DQG
,19V &RYLHOOR 	 -RQHV  <HW WKH FRQWLQJHQF\ DSSURDFK KDV UDUHO\ EHHQ
DGRSWHGLQWKHVWXGLHVRI,(DQG,19VVHHHJ.HXSS	*DVVPDQQ-RQHV
HWDO7KHUHIRUHWKLVWKHVLVDQGWKHILQGLQJVUHJDUGLQJWKHLPSRUWDQWLQWHUQDO
$FWD:DVDHQVLD
DQGH[WHUQDO FRQWLQJHQF\HOHPHQWV LQ ,19GHYHORSPHQWPDNHD WKHRUHWLFDO FRQ
WULEXWLRQWRWKHH[WDQWUHVHDUFK7KHUHVXOWVVXSSRUWWKHFRQFOXVLRQWKDWWKH,(UH
VHDUFKLVVWLOODWDUDWKHUHDUO\VWDJHDQGLWVHHPVSUHPDWXUHWRSXUVXHSDUVLPRQ\
LQWKHWKHRUHWLFDOIUDPHZRUNVRUFRQFHSWV%ULQJEHUJ	0F*UDWK,QVWHDG
WKHKROLVWLFXQGHUVWDQGLQJ LQWKHWKHVLV LV LQWHQGHG WRFRQWULEXWHWRWKHWKHRU\GH
YHORSPHQWLQ,19VDQG,(
 0DQDJHULDODQGSXEOLFSROLF\FRQWULEXWLRQ
7KLVWKHVLVDSSOLHVERWKVXUYH\DQGFDVHDQDO\VLVRIPDQ\GLIIHUHQWW\SHVRI,19V
LQFOXGLQJ,19VWKDWIRFXVSULPDULO\WRH[SRUWLQJLQIHZRUPDQ\FRXQWULHVDVZHOO
DV WKRVH WKDW FRQGXFW YDULRXVRSHUDWLRQV LQJHRJUDSKLFDOO\ IRFXVHGDUHD RU HYHQ
JOREDOO\ 7KHWKHVLVSURYLGHVNQRZOHGJHRI,19VLQWKHHDUO\VWDJHVRIGHYHORS
PHQW DQG WKH PRUH HVWDEOLVKHG RQHV (DFK RI WKH DUWLFOHV KDV LPSOLFDWLRQV IRU
PDQDJHUVDVZHOODVSXEOLFSROLF\GHFLVLRQPDNLQJEXWDOVRLQWHJUDWLQJWKHUHVXOWV
KLJKOLJKWVVRPHLPSRUWDQWSUDFWLFDOLPSOLFDWLRQV
7KHILUPVLQWKHFDVHVWXG\XQGHUVFUXWLQ\LQDUWLFOHV$DQG%YDULHGJUHDWO\
QRWRQO\LQWHUPVWKHLU LQWHUQDWLRQDOL]DWLRQGHYHORSPHQWEXWDOVR LQWHUPVRIWKHLU
ILQDQFLDOSHUIRUPDQFH/RRNLQJDW WKHKLJKHVWSHUIRUPLQJ,19VVRPH LPSRUWDQW
LPSOLFDWLRQVIRUPDQDJHUVDVZHOO DVIRUSXEOLFSROLF\FDQEHIRXQG,QWHUPVRI
WKH VWUDWHJLF GHFLVLRQPDNLQJ WKH IRUHLJQ PDUNHWV DUH LQ WKHVH ILUPV EDVHG RQ
HDUOLHUFRQWDFWVRIWKHPDQDJHPHQWDQGVWUDWHJLFFRQVLGHUDWLRQVRIWKH5	'DQG
PDUNHWLQJFRRSHUDWLRQSURVSHFWV$OWKRXJKHQWU\ZDVUHJDUGHGDVVWUDWHJLFLWZDV
VWURQJO\LQIOXHQFHGDQGHQKDQFHGE\WKHLQWHUQDWLRQDOH[SHULHQFHRIWKHHQWUHSUH
QHXUVDQGWRSPDQDJHPHQWWHDP,QGHHGWKHLQWHUQDWLRQDOH[SHULHQFHHVSHFLDOO\
LQ RWKHU )LQQLVK LQWHUQDWLRQDOO\ RSHUDWLQJ ILUPV LQ WKH VLPLODU LQGXVWULHV LV YHU\
LPSRUWDQW LQ WKH HPHUJHQFH DQG GHYHORSPHQW RI ,19V )XUWKHUPRUH WKH XVH RI 
SDUWQHUVLVGHVFULSWLYHRIWKHVH,19VZKROHYHUDJHWKHUHVRXUFHVRIORFDOGLVWULEX
WRUVDQGEUDQGODEHODQG2(0FXVWRPHUV7KHSHUIRUPDQFHRI,19VDOVRVHHPVWR
GHSHQGRQWKHDELOLW\WREURDGHQWKHSURGXFWRIIHULQJWKURXJKPRGLILFDWLRQVWRWKH
FRUHSURGXFWRUWHFKQRORJ\DQGGLIIHUHQWRSWLRQDODGDSWDWLRQV
$QDO\VLVRIWKHIRXU,19VLQFDVHVWXG\LQDUWLFOH'RIIHUVDQLPSRUWDQWPDQD
JHULDO FRQWULEXWLRQ E\ GLVFXVVLQJ WKH GHFLVLRQPDNLQJ DQG FKRLFHV FRQFHUQLQJ
PDUNHWLQJ VWUDWHJLHV GXULQJ QRW RQO\ LQLWLDWLRQ EXW DOVR WKH IXUWKHU JURZWK RI
,19V 7KH UHVXOWV HQFRXUDJH ,19 PDQDJHUV WR UHFNRQ LQ WKH FRQGLWLRQV XQGHU
ZKLFKWKHPDUNHWLQJVWUDWHJLHVDUHHPSOR\HG7KLVHQWDLOVWKDWWKHHQWUHSUHQHXULDO
PDUNHWLQJVWUDWHJLHVRI,19VQHHGWREHFDSDEOHRIFKDQJH7KHSHUIRUPDQFHFRQ
VHTXHQFHVRILQQRYDWLYHQHVVDQGDGDSWDWLRQRIPDUNHWLQJVWUDWHJLHVDUHFRQGLWLRQ
DORQWKHILUP¶VJURZWKSKDVHEXWWRDFKLHYHKLJKHUSHUIRUPDQFHHQWUHSUHQHXULDO
 $FWD:DVDHQVLD
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PDUNHWLQJVWUDWHJLHVQHHGWRFRUUHVSRQGWRWKHOHYHORIWXUEXOHQFHDQGJOREDOGL
YHUVLW\RIWKHHQYLURQPHQW DVZHOO DVWKHILUP¶VPDUNHWRULHQWDWLRQWRR7KHUH
VXOWVVXJJHVWWKDW,19VSXUVXLQJLQQRYDWLYHQHVVVKRXOGORRNEH\RQGSURGXFWDQG
WHFKQRORJ\LQQRYDWLYHQHVVDQGFRQVLGHUQRYHODSSURDFKHVLQGHILQLQJDQGGHYHO
RSLQJWKHYDOXHSURSRVLWLRQLQFRFUHDWLQJPDUNHWLQJVWUDWHJLHVDQGLQXVLQJORZ
FRVWPDUNHWLQJVWUDWHJLHV,QOLJKWRIWKHUHVXOWV LW LVVXJJHVWHGWKDW LQDGDSWDWLRQ
GHFLVLRQV DQ ,19 PDQDJHU QHHGV WR DFNQRZOHGJH QRW RQO\ WKH FRXQWU\ GLIIHU
HQFHVEXWDOVRWKHQHHGWRPHHWWKHDGDSWDWLRQUHTXLUHPHQWVRIPDMRUIRUHLJQFXV
WRPHUV(VSHFLDOO\ LQ WKHHDUO\SKDVH WKHDFNQRZOHGJPHQWRIWKHDGDSWDWLRQUH
TXLUHPHQWVRIELJLQWHUQDWLRQDOFXVWRPHUVLVFUXFLDO
2YHUDOOWKHUHVXOWVRIWKHWKHVLVVXJJHVW WKDWJRYHUQPHQWDOVXSSRUWRUJDQL]DWLRQV
QHHG WR WDNH D PRUH PXOWLIDFHWHG DSSURDFK WR ,19V )LUVWO\ ,19V HQFRPSDVV
ILUPV IROORZLQJGLIIHUHQW LQWHUQDWLRQDOL]DWLRQSDWKV2ZLQJ WR WKHFRQWH[WXDODQG
VLWXDWLRQDO IRUFHVDQG WKHLU LQWHUWZLQHG LQIOXHQFHVRQ,19 LQWHUQDWLRQDOL]DWLRQ LW
LVGLIILFXOWWRLGHQWLI\,19VEDVHGRQVRPHSUHGHWHUPLQHGVHWRIFULWHULDVXFKDV
LQQRYDWLYH WHFKQRORJ\ RU RULJLQDOLW\ RI WKH EXVLQHVV LGHD 2Q WKH FRQWUDU\ WKH
SRWHQWLDORIDQ ,19QHHGV WR EHFRQVLGHUHG IURPDPRUHKROLVWLFDQGFRQWH[WXDO
SHUVSHFWLYH:KLOH UHVXOWV VXJJHVW WKDW LQ JHQHUDO WKH IDVWHU LQWHUQDWLRQDOL]DWLRQ
UHTXLUHV KLJKO\ LQWHUQDWLRQDOO\ H[SHULHQFHG PDQDJHUV WKH JURZWK DQG SHUIRU
PDQFH RI ,19V GHSHQGV RQ WKH VWUDWHJLF ILW EHWZHHQ WKH FRQWH[WXDO IDFWRUV DQG
WKHVHYLHZSRLQWVVKRXOGEHWDNHQLQWRDFFRXQWZKHQWDUJHWLQJWKHVXSSRUW
7XUQLQJWRZK\,19VLQWHUQDWLRQDOL]HLQWKHILUVWSODFHWKHVXEVLGLHVUHFHLYHGIRU
H[SRUWRSHUDWLRQVVHHPOHVVUHOHYDQW WULJJHUV IRU ,19V7KLVPLJKWEH UHODWHGWR
WKHLQDSSURSULDWHQHVVRIWKHVXSSRUWLQUHODWLRQWRWKHQHHGVRI,19V7KHYDULHW\
RI,19VLQWHUPVRIWKHLUHQWU\DQGH[SDQVLRQRSHUDWLRQVFDOOVIRUPRUHYHUVDWLOH
DVVLVWDQFH IURP WKH JRYHUQPHQW ,Q WHUPV RI JRYHUQPHQW SROLF\ DQG GHFLVLRQ
PDNLQJWKHILQGLQJVRIDUWLFOH'SURPSWWKHFRQFOXVLRQWKDWVXSSRUWPHFKDQLVPV
QHHGWRPRYHIURPWKHLUFXUUHQWSURGXFWDQGWHFKQRORJ\FHQWUHGIRFXVDQGLQQR
YDWLRQEDVHG SURJUDPPHV WR PRUH KROLVWLF VXSSRUW IRU GHYHORSLQJ PDUNHWLQJ
VWUDWHJLHVLQWKHFRXUVHRIWKHJURZWKRI,19V(VSHFLDOO\DWWKHHDUO\SKDVHLWLV
LPSRUWDQW WKDW WKH LQQRYDWLYHQHVV LV SXUVXHG LQ VHYHUDO HOHPHQWV RI PDUNHWLQJ
VWUDWHJLHV ,Q DGGLWLRQ WR LQQRYDWLYHQHVV WKHPDQDJHPHQW RIPDUNHWLQJ VWUDWHJ\
DGDSWDWLRQVWDQGDUGL]DWLRQ EHFRPHV DQ LPSRUWDQW LVVXH LQ WKH VXSSRUW RI ,19
JURZWK2YHUDOOWKHUHVXOWVRIWKLVWKHVLVVKRXOGHQFRXUDJHSXEOLFSROLF\GHFLVLRQ
PDNHUVWRDFNQRZOHGJHWKDWWKHGHYHORSPHQWJURZWKDQGSHUIRUPDQFHRI,19VLV
FRQWLQJHQWRQPDQ\LVVXHVLQSDUDOOHO
$FWD:DVDHQVLD
 2QWKHTXDOLW\DVVHVVPHQWRIWKHVWXG\
7KHTXDOLW\RIUHVHDUFKFDQEHHYDOXDWHGE\DQXPEHURIPHDQVDQGFULWHULD7KH
SXUSRVHRIWKHVWXG\WKHSKLORVRSKLFDORULHQWDWLRQXQGHUO\LQJWKHHQTXLU\DVZHOO
DVWKHPHWKRGRORJLHVXVHGDUHDOOLPSRUWDQWDVSHFWVZKHQRQHFRQVLGHUVWKHTXDOL
W\DQGZKLFKPHDQV DQG FULWHULD WR HPSKDVL]H LQ WKH HYDOXDWLRQ 7KH HPSLULFDO
PHWKRGRORJLHV XVHG LQ WKLV WKHVLV DUH FDVH VWXGLHV DQG D VXUYH\ VWXG\ZLWK WKH
IRUPHUEHLQJLQDPRUHFHQWUDOUROHDVLWKDVEHHQXVHG LQWKUHHRIWKHDUWLFOHVWR
VKHG OLJKW RQ DOO RI WKH IRXU UHVHDUFK TXHVWLRQV RI WKH WKHVLV 5DWKHU WKDQ UHSUH
VHQWLQJWKHSXUVXLWRIVXEMHFWLYHDQGLQWHUSUHWLYHSLFWXUHVRIWKHHPSLULFDOZRUOG
WKHXVHRIERWKTXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGRORJLHVZDVPRUHRUOHVVJXLG
HG E\ UHDOLW\RULHQWHG WKLQNLQJ HVSHFLDOO\ E\ WKH FULWLFDO UHDOLVP DQG SRVW
SRVLWLYLVWDSSURDFK7KLVVFLHQWLILFSKLORVRSKLFDOVWDQGSRLQWRIWKHWKHVLVHQFRXU
DJHVXVHRIWKHWUDGLWLRQDOHYDOXDWLRQFULWHULDVXFKDVYDOLGLW\ UHOLDELOLW\DQGRE
MHFWLYLW\3DWWRQ
+RZHYHU LW LV LPSRUWDQWWRDFNQRZOHGJH WKDWWKHWUDGLWLRQDOFRQFHSWVRIYDOLGLW\
DQGUHOLDELOLW\RULJLQDWHQRWRQO\IURPSRVLWLYLVWLFWKLQNLQJEXWDOVRIURPTXDQWLWD
WLYHUHVHDUFK,QGHHGVRPHUHVHDUFKHUVFODLPWKDWWKH\DUHQRWDSSOLFDEOHRUHYHQ
UHOHYDQWLQTXDOLWDWLYHUHVHDUFKDQGWKHUHIRUHVXJJHVWRWKHUDOWHUQDWLYHVIRUHYDOXD
WLRQVHHGLVFXVVLRQLQHJ&UHVZHOO±6LQNRYLFVHWDO<HW
PDQ\RIWKHVHDOWHUQDWLYHFULWHULD VXFKDVFUHGLELOLW\ WUDQVIHUDELOLW\GHSHQGDELO
LW\DQGFRQ¿UPDELOLW\UHIOHFWYDOLGLW\LVVXHVPRUHVXLWDEOHIRUTXDOLWDWLYHUHVHDUFK
IROORZLQJDVXEMHFWLYHRULHQWDWLRQDQGFRQVWUXFWLYHSDUDGLJP&UHVZHOO	0LOOHU
 2YHUDOO DOWKRXJK WKHVH RWKHU FULWHULD DUH JDLQLQJ LQ LPSRUWDQFH DPRQJ
TXDOLWDWLYHUHVHDUFKHUVIROORZLQJVXFKDSSURDFKHVLQWKHPLGVWRIPDQ\UHVHDUFK
HUVYDOLGLW\DQGUHOLDELOLW\KDYHUHPDLQHG LPSRUWDQWDQGWKH\DUHDFFHSWHGDVDS
SURSULDWHIRUTXDOLWDWLYHVWXGLHVWRRHVSHFLDOO\FDVHVWXGLHV<LQ)ROORZLQJ
WKLVWUDGLWLRQ WKHTXDOLW\RIWKHSUHVHQW WKHVLVDQG LWVGLIIHUHQWPHWKRGRORJLHV LV
HYDOXDWHG E\ HPSKDVL]LQJ WKHVH WZR FRQFHSWV +RZHYHU WKH XQGHUO\LQJ GLIIHU
HQFHV LQ WKHPHDQLQJ RI YDOLGLW\DQG UHOLDELOLW\EHWZHHQ VXUYH\DQG FDVH VWXG\
PHWKRGDUHDFNQRZOHGJHG,QUHODWLRQWRWKLV+HDO\DQG3HUU\RIIHUDSDU
WLFXODUO\ LQVLJKWIXO GLVFXVVLRQ RQ YDOLGLW\ DQG UHOLDELOLW\ LQ UHDOLW\RULHQWHG DQG
SRVWSRVLWLYLVWLFFDVHVWXGLHVDQGWKH\PLJKWEHUHOHYDQWWRFRQVLGHULQWKLVW\SHRI
LQWHUQDWLRQDO HQWUHSUHQHXUVKLS UHVHDUFK DV ZHOO 6|GHUTYLVW  )URP WKHVH
IRXQGDWLRQV , ZLOO QRZ HYDOXDWH WKH TXDOLW\ RI WKH WKHVLV DQG PHWKRGV XVHG $ 
JUHDWHUHPSKDVLVLVRQDVVHVVLQJWKHFDVHVWXGLHVDVWKH\FDQEHVHHQWRFRPSULVH
WKHPDLQHPSLULFDOPHWKRGLQGLFDWHGE\WKHLUXVHLQWKUHHRIWKHDUWLFOHV+RZHY
HUWKHVXUYH\VWXG\TXDOLW\LVDOVRGLVFXVVHGDQG ILQDOO\WKHTXDOLW\RIWKHZKROH
UHVHDUFKSURFHVVWRR
 $FWD:DVDHQVLD
 
5HOLDELOLW\ %RWK YDOLGLW\ DQG UHOLDELOLW\ FDQ EH DSSURDFKHG IURP WKH SRLQWV RI
YLHZRIWKHPHWKRGDQGRIWKHFRQFOXVLRQVGULYHQIURPWKHUHVXOWV7KHUHOLDELOLW\
RIDVWXG\KDVWUDGLWLRQDOO\EHHQDVVHVVHG E\WKH FRQVLVWHQF\DQG VWDELOLW\RI WKH
PHWKRGVDQGUHVXOWV LQGLFDWHGE\ZKHWKHUDQRWKHU UHVHDUFKHUFRXOGDUULYHDW WKH
VDPHUHVXOWVDQGFRQFOXVLRQVLIWKHVWXG\LVUHSHDWHGLQDVLPLODUVHWWLQJDQGIRO
ORZLQJWKHVDPHSURFHGXUH5HOLDELOLW\LQTXDQWLWDWLYHVXUYH\VWXGLHVUHIHUVHVSH
FLDOO\ WR UHSHDWDELOLW\ DQG LQWHUQDO FRQVLVWHQF\ 0HWVlPXXURQHQ ,W LV
RIWHQGLVFXVVHGLQWHUPVRIUDQGRPHUURUDQGWKHUHDUHGLIIHUHQWSURFHGXUHVDYDLO
DEOHWRHYDOXDWHLW,QWKLVWKHVLVVHYHQLQGLYLGXDOYDULDEOHVZHUHXVHGWRPHDVXUH
LQWHUQDWLRQDOH[SHULHQFHDQGRQHDGGLWLRQDOYDULDEOHPHDVXUHGWKHLPSDFWRILQWHU
QDWLRQDOH[SHULHQFHLQWKHGHFLVLRQWR LQWHUQDWLRQDOL]H8VLQJPDQ\YDULDEOHVWR
PHDVXUH LQWHUQDWLRQDO H[SHULHQFH LV HIILFLHQW LQ UHGXFLQJ UDQGRP HUURU DQG FDQ
WKXV EH FRQVLGHUHG WR LPSURYH WKH UHOLDELOLW\ RI WKH PHDVXUHPHQW 7KH YDULDEOHV 
ZHUHEDVHGRQHDUOLHUOLWHUDWXUHDQGFDQEHUHJDUGHGWRUHIOHFW LQWHUQDWLRQDOH[SH
ULHQFH DV WKH\ZHUH LQWHQGHG WR 1HYHUWKHOHVV HYHQ PRUH YDULDEOHV FRXOG KDYH
EHHQXVHG WR FDSWXUH LQWHUQDWLRQDOH[SHULHQFHDQG IRUH[DPSOHGLIIHUHQW LQWHUQD
WLRQDOH[SHULHQFHW\SHVFRXOGKDYHEHHQPHDVXUHGE\XVLQJPXOWLLWHPVFDOHVVHH
DVWXG\RIODUJH01&VE\$WKDQDVVLRX	1LJK+RZHYHUWKLVZRXOGKDYH
PDGHWKHTXHVWLRQQDLUHZKLFKDOVRFRYHUHGRWKHUFRQFHSWVWRROHQJWK\DQGFRXOG
KDYHKDGDQHJDWLYHLQIOXHQFHRQWKHUHVSRQVHUDWH
6RPHUHVHDUFKHUVVWUHVVWKDWWKHFRQFHSWRIUHOLDELOLW\LVHVSHFLDOO\SUREOHPDWLFLQ
TXDOLWDWLYHVWXGLHVDQGDOVRLQFDVHVWXGLHV$SSO\LQJWKHWUDGLWLRQDOSDUDPHWHUVRI
UHOLDELOLW\WHVWLQJIRUDFDVHVWXG\ZRXOGPHDQWKDWVWXG\LQJWKHVDPHFDVHDJDLQ
ZLWK WKH VDPH PHWKRGVZRXOG \LHOG WKH VDPH ILQGLQJV DV LQ WKH RULJLQDO VWXG\
6XFKDUHVXOWZRXOG EHH[WUHPHO\GLIILFXOW WRHVWDEOLVK7KHYHU\IHDWXUHRIFDVH
VWXGLHV LV WKHLUDELOLW\WRUHYHDOVRPHWKLQJLQDFRQWH[W(DFKFDVH LVXQLTXHDQG
KDVLWVRZQFRQWLQXRXVO\FKDQJLQJFRQWH[WDVZHOOVRZRXOGLWQRWEHLPSRVVLEOH
WR UHSHDW WKH VDPH FDVH VWXG\" 7KH UHOLDELOLW\ RI SRVWSRVLWLYLVWLF FDVH VWXGLHV
FRXOG EH HYDOXDWHGPRUH DSSURSULDWHO\ E\ WKHLU PHWKRGRORJLFDO WUXVWZRUWKLQHVV
WKDWLVE\WKHH[WHQWWRZKLFKWKHUHVHDUFKFDQEHDXGLWHGDQGDSSHDUVWUXVWZRUWK\
+HDO\ 	 3HUU\  $ UHOHYDQW DVSHFW RI WUXVWZRUWKLQHVV LV WKH FUHDWLRQ RI D 
FDVH VWXG\ GDWDEDVH VHH GLVFXVVLRQ EHORZ 7R LQFUHDVH WUXVWZRUWKLQHVV WKH
VWXG\¶V&KDSWHUDQGWKHDUWLFOHVDOVR UHSRUWVWKHSURFHGXUHVRIKRZWKHFDVHV
ZHUH VHOHFWHG KRZWKHGDWDFROOHFWLRQZDVGHVLJQHGDQG KRZWKH LQWHUYLHZDQG
RWKHU GDWD ZHUH FROOHFWHG 7KH LQWHUYLHZV ZHUH FRQGXFWHG IROORZLQJ LQWHUYLHZ
JXLGHOLQHV WKDW VSHFLILHG WKH WKHPHV DQG TXHVWLRQV WR EH FRYHUHG $V WKH FDVH


 7KHTXHVWLRQQDLUHLVDYDLODEOHXSRQUHTXHVW
$FWD:DVDHQVLD
VWXG\ GDWD FROOHFWLRQ HVSHFLDOO\ LQWHUYLHZV ZDV PRVWO\P\ UHVSRQVLELOLW\ WKH
ULVNWKDW IRUH[DPSOH WKH LQWHUYLHZVZHUHFRQGXFWHGGLIIHUHQWO\WKDQLQWHQGHG LQ
WKH GHVLJQ ZDV PLQLPL]HG )LQDOO\ WR LPSURYH WKH WUDQVSDUHQF\ RI DQDO\VLV WKH 
DUWLFOHVDOVRLQFOXGHGHWDLOHGGDWDRQWKHFDVHVDQGHVSHFLDOO\LQDUWLFOH'TXRWD
WLRQV IURP WKH LQWHUYLHZV DUH XVHG 7KHVH HOHPHQWV LQ WKH UHVHDUFK SURFHVV DUH
FRQVLGHUHG LPSRUWDQW LQPLQLPL]LQJWKHELDVDQGHUURUVDQGWKHUHE\LPSURYHWKH
FDVHVWXG\UHOLDELOLW\LQLWVPRUHWUDGLWLRQDOPHDQLQJ<LQ
9DOLGLW\9DOLGLW\UHIHUV WRZKHWKHU WKHPHWKRGVXVHGUHDOO\µPHDVXUH¶ZKDW WKH\
DUH LQWHQGHG WR DQGZKHWKHU WKH UHVXOWV UHFHLYHG DUH DERXW ZKDW WKH\VKRXOG EH
DQGZDUUDQWWKHFRQFOXVLRQVPDGH+RZHYHUYDOLGLW\FDQDOVREHXQGHUVWRRGLQD
EURDGHUVHQVHZKHQHYDOXDWLQJWKHUHVHDUFKSURFHVV%ULQEHUJ	0F*UDWK
,QTXDQWLWDWLYHVXUYH\UHVHDUFKYDOLGLW\LVRIWHQGLYLGHGLQWRLQWHUQDODQGH[WHUQDO
YDOLGLW\0HWVlPXXURQHQ7KHYDOLGLW\RIVHOIUHSRUWHGPHDVXUHVLQGL
FDWHVDOLPLWDWLRQWRYDOLGLW\LQJHQHUDO<HWWKHYDOLGLW\RIVXUYH\VLVRIWHQHYDOX
DWHGE\IRFXVLQJRQWKHPHDVXUHVDQGRSHUDWLRQDOL]DWLRQRIFRQFHSWV7KHTXHV
WLRQQDLUHXVHGLQDUWLFOH%ZDVGHYHORSHGDVDSDUWRIDODUJHUUHVHDUFKSURMHFW$V
DSURMHFWUHVHDUFKHU,ZDVLQYROYHGLQWKHLGHQWLILFDWLRQRIDSSOLFDEOHLQVWUXPHQWV
IURP SUHYLRXV VWXGLHV DV ZHOO DV LQ GHYHORSLQJ QHZ RQHV 7KH PHPEHUV RI WKH 
SURMHFWWHDPFRQWULEXWHGWKHLUH[SHULHQFHRQTXDQWLWDWLYHUHVHDUFKLQLQWHUQDWLRQDO
EXVLQHVVDQGWKHTXHVWLRQQDLUHZDVGHYHORSHGLQFORVHFRRSHUDWLRQZLWKWKHWHDP
$OOWKHFRQFHSWVZHUHRSHUDWLRQDOL]HGEDVHGRQHDUOLHU OLWHUDWXUHDQGSUHYLRXVO\
WHVWHG PHDVXUHV ZHUH XVHG ZKHQ DYDLODEOH DQG FRQVLGHUHG DSSURSULDWH ,W ZDV
KRZHYHU GHHPHG QHFHVVDU\ WR GHYHORS D QHZ VHW RIPHDVXUHV IRU LQWHUQDWLRQDO
H[SHULHQFHE\PRGLI\LQJLWHPVIURPSUHYLRXVUHVHDUFKVXFKDV%ORRGJRRGHWDO
%XUJHO	0XUUD\+DUYHVWRQHW DO5HXEHU	)LVFKHU 
3UHYLRXV VWXGLHV WKDW LQFOXGHG PHDVXUHPHQWV RI LQWHUQDWLRQDO H[SHULHQFH ZHUH
RIWHQFRQGXFWHGLQGLIIHUHQWUHVHDUFKFRQWH[WVDQGVRZHUHQRWDSSOLFDEOHDVVXFK
,QDGGLWLRQ WKH LQVLJKWV IURPWKH VWXGLHVWKDW IRFXVHGRQH[SHULHQFHZLWKRXW WKH
µLQWHUQDWLRQDO¶FRPSRQHQWZHUHGHHPHGLPSRUWDQWLQWKHGHYHORSPHQWRIWKHYDUL
DEOHVDQGDQDO\VLVPHWKRGVLQWKLVWKHVLV5HXEHU	)LVFKHU2YHUDOO
VLQFHWKHLWHPVXVHGLQWKLVWKHVLVZHUHGHYHORSHGRQWKHEDVLVRIDWKRURXJKOLWHU
DWXUH UHYLHZ WKHLU FRQWHQW YDOLGLW\ VKRXOG EHFRQVLGHUHG JRRG 0HWVlPXXURQHQ

9DOLGLW\ LQ FDVH VWXGLHV FDQ EH HYDOXDWHG LQ GLIIHUHQW ZD\V *XED DQG /LQFROQ
SRLQWRXWH[WHUQDOYDOLGLW\JHQHUDOL]DELOLW\DQG LQWHUQDOYDOLGLW\LVRPRU
SKLVP RI ILQGLQJV LQ WKH HYDOXDWLRQ RI SRVWSRVLWLYLVWLF TXDOLWDWLYH UHVHDUFK LQ
JHQHUDO EXW<LQ  DOVR HPSKDVL]HV WKH LPSRUWDQFHRIFRQVWUXFW YDOLGLW\ LQ
FDVHVWXGLHV&RQVWUXFWYDOLGLW\UHIHUVWRKRZWKHGDWDFROOHFWHGPHDVXUHVWKHFRQ
 $FWD:DVDHQVLD
 
VWUXFW EHLQJ IRFXVHG RQ &RQVWUXFW YDOLGLW\ RI FDVH VWXGLHV FDQ EH HQKDQFHG E\
GDWDWULDQJXODWLRQE\XVHRISULRUWKHRU\DQGE\HVWDEOLVKLQJDFKDLQRIHYLGHQFH
<LQ+HDO\	3HUU\
7KH LVVXHRIFRQVWUXFW YDOLGLW\ZDV DGGUHVVHG E\ FROOHFWLQJ WKH FDVH VWXG\GDWD
IURPPXOWLSOHVRXUFHV WRPDNH WKHHYLGHQFHFRPSUHKHQVLYHGDWD WULDQJXODWLRQ
7KHGDWDZHUHFROOHFWHGWKURXJKLQWHUYLHZVGRFXPHQWVDQGVXUYH\GDWDDQGIURP
HDUOLHUFDVHVWXG\GDWDEDVHVFRQFHUQLQJWZRILUPVLQFDVHVWXG\DQGRQHILUPLQ
FDVH VWXG\  7KH GDWD FROOHFWLRQZDV SUHFHGHG E\ D SHULRG RI IDPLOLDUL]DWLRQ
ZLWKSULRUOLWHUDWXUHDQGWKHRU\RQWKHVXEMHFW7KHFDVHVWXG\GDWDZDVFROOHFWHG
XVLQJ WKHPDWLF LQWHUYLHZJXLGHV WKDWZHUHSUHSDUHGRQ WKHEDVLVRIP\DQGP\
FRDXWKRUV¶ WKHRUHWLFDOH[SORUDWLRQDQG NQRZOHGJHRI WKH VXEMHFW LQTXHVWLRQ
%HIRUH WKLV UHVHDUFK HQGHDYRXU , KDG DOVR DOUHDG\FRPSOHWHG D0DVWHU¶V WKHVLV
IRFXVLQJRQ,19VDQGZDVWKHUHE\IDPLOLDUZLWKWKHWRSLF)RUVRPHFRQFHSWVD
PRUH GHGXFWLYH DSSURDFKZDV DGRSWHG DQG WKH LQWHUYLHZVZHUH JXLGHGE\PRUH
WKHRU\GULYHQ TXHVWLRQV HYHQ LQFOXGLQJ TXHVWLRQV ZLWK UHDG\ UHVSRQVH RSWLRQV
HVSHFLDOO\LQFDVHVWXG\$VDQH[DPSOHDWWKHWLPHRIHQTXLU\IRUFDVHVWXG\
 WKH LQWHJUDWLRQRIERWKRSHQDQG IL[HGUHVSRQVHTXHVWLRQVZDVFRQVLGHUHGDS
SURSULDWH WR DFTXLUHNQRZOHGJHRIWKHGLIIHUHQW ,19 W\SHV WKDWZDV FRPSUHKHQ
VLYHEXWDOVRFRPSDUDEOH7KLVZDVLQSDUWDUHVSRQVHWRWKHGLDORJXH LQWKHILHOG
DERXW WKHFRQIOLFWLQJGHILQLWLRQVDQGRSHUDWLRQDOL]DWLRQVRI,19VERWKRIZKLFK
KDGFDXVHGSUREOHPVLQFRPSDULQJWKHVWXGLHVRIGLIIHUHQWUHVHDUFKHUVDQGVRKLQ
GHUHGWKHDGYDQFHRINQRZOHGJHLQWKH,(ILHOG
&RQVWUXFW YDOLGLW\ZDV DOVR DGGUHVVHG XVLQJ WKHRU\ZKHQ GUDZLQJ FRQFOXVLRQV
WKDW LV WKH LQWHUSUHWDWLRQRIGDWDZDVFRQGXFWHGE\LQWHJUDWLQJUHVXOWVZLWKWKHR
UHWLFDOFRQFHSWVDQGGHYHORSLQJFRQFHSWXDOFDWHJRUL]DWLRQV LQ LQWHUSOD\ZLWKSUH
YLRXVUHVHDUFK,QDUWLFOH'TXRWDWLRQVIURPWKHLQWHUYLHZVZHUHXVHGDVWKHHYL
GHQFH RI DQDO\VLV DQG LQWHUSUHWDWLRQ DQG WR LOOXVWUDWH WKH OLQN WR WKH WKHRUHWLFDO
FRQFHSWVDGRSWHG:KLOHFRQGXFWLQJWKHFDVHDQDO\VLVWKHLQIRUPDQWVZHUHLQYLW
HGWRUHYLHZWKHUHSRUWVPDGHRQWKHLUUHVSHFWLYH ILUPV7KLVSURFHGXUHZDVIRO
ORZHGZKHQHYHUSRVVLEOHLHZLWKHDFKFDVHILUPLQFDVHVWXG\DQGDPDMRULW\
RIWKRVHLQFDVHVWXG\7KH IHHGEDFNUHFHLYHGZDVWKHQWDNHQLQWRDFFRXQW LQ
WKH LQWHUSUHWDWLRQ RI FURVVFDVH UHVXOWV DQG LQ ILQDOL]LQJ WKH WKHRUHWLFDO FRQFOX
VLRQV)LQDOO\WRPDLQWDLQWKHFKDLQRIHYLGHQFHWKHLQWHUYLHZWUDQVFULSWLRQVDQG
RWKHUFDVHVWXG\GDWDVXFKDVVLQJOHFDVHUHSRUWVGRFXPHQWDU\GDWDDQG19LYR
UHSRUWVZDVFDSWXUHGRQDGDWDEDVHDVZHOO


 7KHLQWHUYLHZIRUPVDUHDYDLODEOHXSRQUHTXHVW
$FWD:DVDHQVLD
$V WKH FDVH VWXGLHV ZHUH DOVR XVHG WR VWXG\ FDXVDO UHODWLRQVKLSV DQG LQIOXHQFH
PHFKDQLVPV LW LV LPSRUWDQW WR HYDOXDWH WKH LQWHUQDO YDOLGLW\ <LQ 7KDW LV
DERXWWKHDELOLW\WRSURYHWKHOHJLWLPDF\RIFODLPVDERXWFDXVDOUHODWLRQVKLSV7KH
XVHRISDWWHUQPDWFKLQJ LQ WKH DQDO\VLVRIVLQJOHFDVH DQGFURVVFDVHGDWD LV LQ
WHQGHGWRLQFUHDVHWKHLQWHUQDOYDOLGLW\LQWKLVWKHVLV,QFDVHVWXG\WKHDQDO\VLV
ZDVFRQGXFWHGIROORZLQJWKHSULQFLSOHVRIH[SODQDWLRQEXLOGLQJZKLFKLVDVSHFLI
LFIRUPRISDWWHUQPDWFKLQJVWDWHGE\<LQ,QUHODWLRQWRWKLVWKHPXOWLSOH
FDVH VWXGLHV DOVR EXLOW RQ UHSOLFDWLRQ ORJLF DQG DLPHG WR UHYHDO JHQHUDWLYH HOH
PHQWVWKDWIXQFWLRQDVLQIOXHQFHPHFKDQLVPVEHKLQG,19GHYHORSPHQW7KLVZDV
SXUVXHGSDUWLFXODUO\E\GHVFULELQJWKHFDVHVLQWKHLUFRQWH[WDQGE\DQDO\VLQJWKH
FRQWLQJHQF\QDWXUHRIWKH UHODWLRQVKLSV EHWZHHQ WKH FRQFHSWV7KHVH µWDFWLFV¶RI
XVLQJUHSOLFDWLRQDQGDIRFXVRQGHVFULELQJWKHFRQWH[WDGGUHVVWKHLQWHUQDOYDOLGL
W\RUFRQWLQJHQWYDOLGLW\ LQDPDQQHUPRUHDSSURSULDWH WR WKHUHVHDUFKRULHQWD
WLRQLQTXHVWLRQ+HDO\	3HUU\,WZDVFRQVLGHUHGQHLWKHUSRVVLEOHQRUGH
VLUDEOHKHUHWRSXUVXHLQWHUQDOYDOLGLW\DVXQGHUVWRRGLQWKHSRVLWLYLVP
,QFDVHVWXG\UHVHDUFKH[WHUQDOYDOLGLW\UHIHUVWRWKHJHQHUDOL]DELOLW\RIWKHUHVXOWV
EH\RQG WKH LPPHGLDWH FDVH VWXG\<LQ &RQVLGHULQJ WKH H[WHUQDO YDOLGLW\
PXOWLSOHFDVHVWXGLHVDUHFRQVLGHUHGPRUHFRPSHOOLQJDQGUREXVWWKDQVLQJOHFDVH
VWXGLHV<LQ+RZHYHUFDVHVWXGLHVDUHQRW FRQGXFWHGWRJHQHUDOL]HWR
RWKHUFDVHVRUWRDFKLHYHVWDWLVWLFDOJHQHUDOL]DWLRQ,QVWHDGWKH\PD\SURYLGHDQD
O\WLFJHQHUDOL]DWLRQLQWKDW WKHILQGLQJVFDQEHJHQHUDOL]HGWRVRPHWKHRU\,ELG
$SDUWLFXODUO\ LPSRUWDQW DVSHFW KHUH LV WKH ORJLF RIUHSOLFDWLRQ7KHFDVHV LQ WKH
WKHVLVZHUHDOVRVHOHFWHGFRQVLGHULQJWKHLUSRWHQWLDOIRUOLWHUDORUWKHRUHWLFDOUHSOL
FDWLRQ:KLOH+HDO\ 	 3HUU\  FRQVLGHU UHSOLFDWLRQ WR SURYLGH FRQWLQJHQW
YDOLGLW\WKH\HPSKDVL]HWKDWH[WHUQDOYDOLGLW\RIFDVHVWXGLHVLQWHUPVRIDQDO\WLF
JHQHUDOL]DWLRQVKRXOGEHXQGHUVWRRGE\WKHTXDOLW\RIWKHRU\EXLOGLQJQRWWKHRU\
WHVWLQJ7KHFDVHVWXGLHVLQWKLVWKHVLVKDYHQRWDLPHGVRPXFKWRWHVWEXWWRGH
YHORSWKHRU\RQ,19V7KHFDVHVDUHQRWUHSUHVHQWDWLYHLQWKHWUDGLWLRQDOPHDQLQJ
RI UHSUHVHQWDWLYHQHVV EXW WKH\ LOOXVWUDWH WKHRUHWLFDO UHODWLRQVKLSV DQG E\ XVLQJ
PXOWLSOH FDVHV WKHVH WKHRUHWLFDO UHODWLRQVKLSV ZHUH UHSOLFDWHG WR VHH KRZ WKH\
PDQLIHVW WKHPVHOYHVLQHDFKFDVH:LWKWKH LQWHUSOD\RIWKHRUHWLFDOFRQFHSWV WKH
FDVHVWXGLHVDUHXVHG WRH[SODLQZK\VRPHFKDUDFWHULVWLFVRU UHODWLRQVKLSVPDQL
IHVWVLPLODUO\LQVRPHFDVH,19VOLWHUDOUHSOLFDWLRQDQGZK\WKH\DSSHDUGLIIHU
HQWO\ LQ RWKHU FDVHV WKHRUHWLFDO UHSOLFDWLRQ VHH HVSHFLDOO\ DUWLFOH ' )XUWKHU
PRUH WKH FDVHVZHUH QRW XVHG WR JHQHUDOL]H KRZ FRQWLQJHQF\ IDFWRUV LQIOXHQFH
,19GHYHORSPHQWEXWWRGHYHORSWKHRU\E\LOOXVWUDWLQJZKLFKFRQWLQJHQF\IDFWRUV
LQWHUDFWWRGHWHUPLQH,19GHYHORSPHQWDQGKRZWKH\GRVRLQDJLYHQVLWXDWLRQRI
WKHVHSDUWLFXODUFDVHV7KHUHVXOWLQJLOOXVWUDWLRQFDQEHXVHGLQDZLGHUWKHRUHWLFDO
GLVFXVVLRQRQWKHHOHPHQWVWKDWPDNHXS,19GHYHORSPHQW+RZHYHUWKHVHFRQ
 $FWD:DVDHQVLD
 
WLQJHQF\HOHPHQWVPDQLIHVWGLIIHUHQWO\LQILUPVDQGWKHWKHRUHWLFDODVVHUWLRQVDUH
EHVWOHIWIRUODWHUWHVWLQJLQRWKHUFDVHVWXGLHVDQGRQZLGHUVDPSOHV
$VGLVFXVVHGLQ6HFWLRQ%ULQJEHUJDQG0F*UDWKVWUHVVWKDWWKHYDOLGL
W\RIDUHVHDUFKSURFHVVVKRXOGEHEDVHGRQGLIIHUHQWFULWHULDGHSHQGLQJRQZKLFK
RIWKHWKUHHVWDJHVWKHUHVHDUFKUHVLGHVLQ&RQVLGHULQJWKHYDOLGLW\RIWKLVUHVHDUFK
LQOLJKWRIWKHLUGLVFXVVLRQVSHFLDODWWHQWLRQVKRXOGEHSDLGWRWKHYDOXHDQGZRUWK
RIWKHUHVHDUFKVXEMHFW WKHLPSRUWDQFHDQGXVHIXOQHVVRIWKHUHVHDUFK7KHVWXG\
ZDVGULYHQE\DQHPSLULFDOSKHQRPHQRQRILQWHUHVWQRWE\FRQFHSWVRUPHWKRGV
,QWKLVNLQGRIVXEVWDQWLYHGULYHQUHVHDUFKSURFHVVWKHYDOLGLW\LVEDVHGHVSHFLDOO\
RQWKHZHOOEHLQJDQGHIIHFWLYHQHVVRIWKHV\VWHPRQWKHFRVWEHQHILWDVSHFWVDQG
IHDVLELOLW\ RI WKH UHVHDUFK+RZ LPSRUWDQW LV WKLV VWXG\ LQ WKH ELJJHU SLFWXUH RI
WKHRU\GHYHORSPHQWRU IRU WKH)LQQLVKHFRQRP\DQG ILUPV"$VGLVFXVVHG LQWKH
,QWURGXFWLRQ FKDSWHU LQWHUQDWLRQDO FRPSHWLWLYHQHVV DQG JURZWKHQWUHSUHQHXUVKLS
DUH FHQWUDODLPVRIWKHJRYHUQPHQW¶VHFRQRPLFSROLF\+HQFH WKHGLVFXVVLRQRI
WKHWKHRUHWLFDOFRQWULEXWLRQDQGRIWKHPDQDJHULDODQGSXEOLFSROLF\LPSOLFDWLRQV
LV LQWHQGHG WR UHIOHFW WKH LPSRUWDQFHRI WKLV WRSLF DQG WKH ILQGLQJVRQ D JHQHUDO
OHYHO,QSDUWLFXODUWKHKROLVWLFXQGHUVWDQGLQJRIWKH,19SKHQRPHQRQSXUVXHGLQ
WKLVVWXG\LQFUHDVHV LWV YDOXHDV LQWHQGHG LQ WKHVXEVWDQWLYHGULYHQUHVHDUFK7KH
YDOLGLW\RIWKHDFWXDOHPSLULFDOVWXGLHVFRQGXFWHGLQWKHDUWLFOHVKRXOGEHHYDOXDW
HGDOVRE\WKHFRUUHVSRQGHQFHRUILWEHWZHHQWKHHOHPHQWVDQGUHODWLRQVVHOHFWHG
IURPHDFKRIWKHGRPDLQ,QRWKHUZRUGVKRZGRWKHVHOHFWHGFRQFHSWVDQGPHWK
RGV ILW ZLWK WKH UHVHDUFK SXUSRVH DQG WKH SKHQRPHQRQ RI ,19V EHLQJ VWXGLHG"
)LUVW DV D WKHRUHWLFDO RULHQWDWLRQ WKH V\VWHPV WKLQNLQJ DQG WKH FRQWLQJHQF\ DS
SURDFKFDQ EH UHJDUGHG DV SDUWLFXODUO\ YDOLG IRU HVWDEOLVKLQJ WKH KROLVWLF XQGHU
VWDQGLQJWKLVWKHVLVDLPVWRSURYLGH3DWWRQ6HFRQGO\WKHFRQFHSWVRI
H[SHULHQFH SURDFWLYHQHVV DQG UHDFWLYHQHVV LQQRYDWLYHQHVV DQG DGDSWDWLRQ DV
ZHOODVWKHIRFXVRQGHYHORSPHQWDQGJURZWKDUHDOOUHJDUGHGDVFRUUHVSRQGLQJWR
WKHYDULHW\G\QDPLVPDQGFRQWH[WXDOIHDWXUHVH[DPLQHGLQWKH,19SKHQRPHQRQ
7KLUGDGYDQWDJHVRIXVLQJPL[HGPHWKRGVLQWKLVWKHVLVLQFOXGHWKDWWKHXVHRID
VXUYH\ VWXG\ DQG FDVH VWXGLHV WR DQVZHU UHVHDUFK TXHVWLRQ LL UHVXOWHG LQ ERWK
EURDGDQGGHHSNQRZOHGJHRIH[SHULHQFHDQGSURYLGHGRSSRUWXQLW\IRUGLYHUJHQW
DVSHFWVRIWKHVDPHSRWHQWLDOO\PXOWLIDFHWHGSKHQRPHQRQ7HGGOLH	7DVKDNNRUL

7KH FRQFHSWV RI WULDQJXODWLRQ RU FRQYHUJHQFH DQG UHSOLFDWLRQ DUH WUHDWHG DV D
VRXUFH RI UHVHDUFK UREXVWQHVV DQG FRQVLGHUHG LPSRUWDQW YDOLGLW\ FULWHULD IRU UH
VHDUFK WKDW KDV DGYDQFHG EH\RQG WKH HDUO\ VWDJHV %ULQEHUJ	0F*UDWK 
7KXVWKHWULDQJXODWLRQDQGUHSOLFDWLRQSURFHGXUHVLQWKLVWKHVLVVKRXOGEHHYDOXDW
HGLQUHODWLRQWRWKHIDFWWKDWWKHVWXG\ZDVVWLOODERXWVHDUFKLQJRXWWKHFRQFHSWV
HOHPHQWVDQG UHODWLRQV WKDW DUH UHOHYDQW LQWKHGHSLFWLRQRI,19GHYHORSPHQW ,Q
$FWD:DVDHQVLD
IXWXUHUHVHDUFKWKHVHVKRXOGEHYDOLGDWHGE\HYHQPRUHFRPSUHKHQVLYHWULDQJXOD
WLRQDQGUHSOLFDWLRQPHWKRGV,QWKHVXEVWDQWLYHGRPDLQWKLVLGHDRIWULDQJXODWLRQ
VKRXOGEHXQGHUVWRRGVRWKDWWKHILQGLQJVRIDQ\VWXG\DUHOLPLWHGWRWKHVDPSOHV
WKDW KDYH EHHQVWXGLHG± WKXV UHVHDUFKHUV VKRXOG WULDQJXODWH WKH ILQGLQJVDFURVV
GLIIHUHQWIDFHWVVXFKDVGLIIHUHQWVHWRI,19VVWXG\FRQWH[WVRUPHWKRGV
+RZHYHULQOLQHZLWKSRVWSRVLWLYLVWWKLQNLQJLQWKLVWKHVLVWKHYDOLGLW\LVUHJDUG
HGDVEHLQJHQKDQFHGWKURXJKWULDQJXODWLRQ&UHVZHOO	0LOOHU$FFRUGLQJ
WR'HQ]LQFLWHGLQ3DWWRQWKHUHDUHIRXUSRVVLEOHW\SHVRIWULDQ
JXODWLRQWKHRU\DQGLQWHUGLVFLSOLQDU\WULDQJXODWLRQPHWKRGRORJLFDOWULDQJXODWLRQ
GDWD WULDQJXODWLRQ RU LQYHVWLJDWRU WULDQJXODWLRQ 7DNLQJ DQ LQWHUIDFH DSSURDFK WR
VWXG\LQJWKHSKHQRPHQRQLQGLFDWHGWKDW LQVWHDGRIH[DPLQLQJDVLQJOHWKHRU\WKH
UHVHDUFK TXHVWLRQV KDYH EHHQ VWXGLHG WKURXJK VHYHUDO WKHRUHWLFDO OHQVHV WKDW LV
WKURXJKWKHRUHWLFDOFRQFHSWVGUDZQIURPHQWUHSUHQHXUVKLS LQWHUQDWLRQDOEXVLQHVV
DQGPDUNHWLQJ0HWKRGDQGGDWDWULDQJXODWLRQLH WKHXVHRIPL[HGPHWKRGVDQG
VHYHUDOGDWDVHWVDUHUHOHYDQWVRXUFHVRIYDOLGLW\IRUWKLVUHVHDUFKSURFHVVDVZHOO
$VGHVFULEHGHDUOLHULQWKLVFKDSWHUWKHPDLQSXUSRVHDQGUHVHDUFKTXHVWLRQVZHUH
DSSURDFKHGXVLQJPRUHWKDQRQHPHWKRGDQGGUDZLQJRQWKHGDWD IURPPXOWLSOH
FDVHVWXGLHVDVXUYH\DQGDFRQFHSWXDOVWXG\$OVRWKHFRDXWKRUHGVWXGLHVDUWL
FOH$&DQG'DOORZHGIRUWKHXVHRILQYHVWLJDWRUWULDQJXODWLRQ:KHUHDVLQWKH
FRQFHSWXDOVWXG\DUWLFOH& WKHLQYHVWLJDWRUWULDQJXODWLRQZDVUHIOHFWHGWKURXJK
RXWWKHVWXG\ LQDUWLFOHV$DQG'WKLVSDUWLFXODUO\FRQFHUQVWKH LQWHUSUHWDWLRQRI
WKHUHVXOWVZKHUHERWKDXWKRUVZHUHLQYROYHG
 /LPLWDWLRQVDQGVXJJHVWLRQVIRUIXWXUHUHVHDUFK
$FNQRZOHGJHPHQWRIWKH OLPLWDWLRQVRIDVFLHQWLILF LQTXLU\ LVUHOHYDQW DVDQ\UH
VHDUFKHUZLOOKDYHWRFKRRVHWKH IRFXVZLWKLQDVXEMHFWRUPHWKRG7KLVVWXG\LV
QRW ZLWKRXW OLPLWDWLRQ HLWKHU DQG WKH LPSRUWDQW WKHRUHWLFDO PHWKRGRORJLFDO DQG
HPSLULFDO OLPLWDWLRQVRI WKLV WKHVLVZLOOEHGLVFXVVHGQH[W7KHVH OLPLWDWLRQVDOVR
KLJKOLJKWVRPHSRVVLEOHDUHDVIRUIXWXUHUHVHDUFK
7KH UHVHDUFK TXHVWLRQV L DQG LY ZHUH VWXGLHG WKURXJK FDVH VWXG\ DSSURDFK
DORQHZKHUHDVUHVHDUFKTXHVWLRQLLZDVDOVRDSSURDFKHGWKURXJKWKHVXUYH\GDWD
DQGUHVHDUFKTXHVWLRQLLLWKURXJKDFRQFHSWXDOVWXG\DQGVHFRQGDULO\WKURXJKWKH
FDVHDQGVXUYH\VWXG\(PSLULFDOGDWDWKDWLVEDVHGRQDSXUSRVHIXODQGWKHRUHWLFDO
VDPSOLQJRIFDVHVGRHVQRWDOORZVWDWLVWLFDOJHQHUDOL]DWLRQDFURVVRWKHUFDVHV7KH
UHVXOWVDUHOLPLWHGWRWKHFDVHVVWXGLHG+RZHYHUWKHPXOWLSOHFDVHVWXGLHVDSSOLHG
WKHRU\LQDQDEGXFWLYHPDQQHUWRSURGXFHILQGLQJVDQGIROORZHGUHSOLFDWLRQORJLF
7KHILQGLQJVZHUHWKXVLQWHQGHGWRGHYHORSWKHRU\WKURXJKDQDO\WLFDOJHQHUDOL]D
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WLRQ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<HWWKHDPRXQWDQGTXDOLW\RIUHSOLFDWLRQVLVVWLOORSHQWRFULWL
FLVP$OVRWKHIDFWWKDWWKLVWKHVLVHQWDLOHGLQYHVWLJDWLRQRIFDVH,19VGUDZQIURP
YDULRXVPDQXIDFWXULQJVHFWRUVFDQEHFRQVLGHUHGDVDOLPLWDWLRQDVZHOOEXWLQWKH
SUHVHQW UHVHDUFKVHWWLQJ LWZDVFRQVLGHUHG LPSRUWDQW WR DOORZ IRU LQGXVWU\YDULD
WLRQ LQ RUGHU WR DGGUHVV WKH RYHUDOO UHVHDUFK SXUSRVH <HW ZKHUHDV WKH VXUYH\
VWXG\GLGLQFOXGHVHUYLFHILUPVWKHVHUYLFHVHFWRUZDVQRWUHSUHVHQWHGLQWKHFDVH
VWXGLHV2YHUDOOIXWXUH,19UHVHDUFKVKRXOGGHYRWHPRUHDWWHQWLRQWRWKHSDUWLFX
ODULWLHVRIWKHSKHQRPHQRQLQWKHVHUYLFHVHFWRU
$QRWKHULPSRUWDQWOLPLWDWLRQLVWKHIDFWWKDWWKHHQTXLU\DVWRWKHGHYHORSPHQWRI
WKH,19VZDVQRWEDVHGRQVXFKDORQJLWXGLQDOVHWWLQJWKDWZRXOGSHUPLWWKHFDVHV
WREHVWXGLHGV\VWHPDWLFDOO\DWVHYHUDOSRLQWVLQWLPHGXULQJWKHLUHYROXWLRQVLQFH
LQFHSWLRQ:KLOHVXFKDOLQHRIHQTXLU\ZRXOGKDYHHVSHFLDOO\VXLWHGVLQJOHFDVH
VWXGLHV LW ZDV FRQVLGHUHG WRR UHVRXUFHGHPDQGLQJ LQ PXOWLSOH FDVH VWXGLHV ,W
ZRXOGKDYHDOVREHFRPHUDWKHURYHUZKHOPLQJWRGRFRPSDUDWLYHDQDO\VLVRIVXFK
ORQJLWXGLQDOGDWD,QVWHDGWKHVWXG\UHOLHGRQUHWURVSHFWLYHGDWD$OVRWKHFRQWH[W
LQZKLFKWKHHPSLULFDOUHVHDUFKZDVFRQGXFWHGVKRXOGEHUHJDUGHGDVDOLPLWDWLRQ
$OOWKHHPSLULFDOGDWDLVIURP,19VRULJLQDWLQJLQ)LQODQG7KHUHIRUHZKHQLQWHU
SUHWLQJWKHFRQWULEXWLRQRIWKHUHVXOWVWKHVSHFLILFQDWXUHRIWKLVFRQWH[WPXVWEH
WDNHQLQWRDFFRXQW7KHUHVXOWVDUHSHUKDSVPRUHYDOLGLQVPDOODQGRSHQHFRQR
PLHVWKDQRWKHUW\SHV
7KHWKHVLVLVDOVR OLPLWHGE\WKHRULHQWDWLRQWKDWKDVXQGHUODLQWKHHQTXLU\,QRWK
HU ZRUGV WKH WKHVLV FRXOG KDYH DUULYHG DW GLIIHUHQW FRQFOXVLRQV LI WKH UHVHDUFK
TXHVWLRQV ZHUH DSSURDFKHG IURPPRUH VXEMHFWLYH LQWHUSUHWLYH DQG FRQVWUXFWLYH
VWDQGSRLQWV+RZHYHUDWWKHWLPHVXFKDSSURDFKHVZHUHQRWUHJDUGHGDVDSSURSUL
DWHIRUWKLVUHVHDUFK,QWKHIXWXUHUHVHDUFKHVSHFLDOO\DURXQGWKHFRQFHSWVRIH[
SHULHQFHSURDFWLYHQHVVDQGUHDFWLYHQHVVFRXOGJDLQVLJQLILFDQW LQVLJKWVE\DGRSW
LQJDGLIIHUHQWW\SHRIRULHQWDWLRQ
,QWKHRUHWLFDOWHUPVDWOHDVWWKHIROORZLQJOLPLWDWLRQVDUHUHOHYDQW)LUVWO\LQDQD
O\VLQJWKHGHYHORSPHQWRI,19VWKHIRFXVLVRQWKHVWUDWHJLFQRWRSHUDWLRQDOOHY
HO6HFRQGO\ WKHXQGRXEWHGO\EURDGFRQFHSWVRISURDFWLYHQHVV UHDFWLYHQHVV LQ
QRYDWLYHQHVVDQGDGDSWDWLRQDUHVWXGLHG LQWKLVWKHVLVE\IRFXVLQJRQWKHLUPDQL
IHVWDWLRQLQHOHPHQWVRIDVWUDWHJLFDSSURDFKRUEHKDYLRXU/LPLWLQJWKHIRFXVRQ
SURDFWLYHQHVV DQG LQQRYDWLYHQHVV DV SUR[LHV RI HQWUHSUHQHXULDO EHKDYLRXU DQG
VWUDWHJLF GHFLVLRQPDNLQJ FDQ EH VXEMHFW WR FULWLFLVP WRR DQG IXWXUH UHVHDUFK
VKRXOGVWXG\IXUWKHUWKHHQWUHSUHQHXUVKLSLQ,19V+RZHYHUGUDZQWRJHWKHUWKH
ILQGLQJV RQ SURDFWLYHQHVV DQG LQQRYDWLYHQHVV FDQ EH VHHQ WR SURYLGH VRPH LQ
VLJKWV LQWR WZR GRPLQDQW VWUHDPV LQ WKH HQWUHSUHQHXUVKLS OLWHUDWXUH DV LQ VRPH
VWXGLHVSURDFWLYHQHVVKDVEHHQDVVRFLDWHGZLWK.LU]QHULDQHQWUHSUHQHXULDORULHQWHG
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EHKDYLRXUZKLOH LQQRYDWLYHQHVVKDVEHHQOLQNHGWR6FKXPSHWHULDQYLHZRIHQWUH
SUHQHXUVKLS6XQGTYLVWHWDO
7KHFRQWLQJHQF\IDFWRUVHODERUDWHGXSRQLQWKLVVWXG\DUHQRWLQWHQGHGWREHFRP
SUHKHQVLYH EXW UHIOHFW WKRVH LVVXHV FRQVLGHUHGPRVW UHOHYDQW RQ WKHEDVLV RI WKH
UHVXOWV)XUWKHUPRUHWKHFRQWLQJHQF\UHODWLRQVKLSVZHUHGLVFXVVHGSDUWLFXODUO\DW
WKHGHVFULSWLYH OHYHOZKHUHDV DPRUH OLPLWHG IRFXVZDVJLYHQ WR WKHQRUPDWLYH
DSSURDFK 7KH QRUPDWLYH DVSHFW WR FRQWLQJHQF\ DSSURDFK LQ ,19VZDV DGRSWHG
HVSHFLDOO\ LQ DUWLFOH'ZKLFKGLVFXVVHG WKH UROH RIVWUDWHJLF ILW ZLWK WKHSHUIRU
PDQFHRI,19V)XUWKHUPRUHWKHDQDO\VLVRISHUIRUPDQFHZDVOLPLWHGWRWKHPDU
NHWLQJSHUIRUPDQFHRIWKH ,19V+RZHYHU WKH VSHHGRI LQWHUQDWLRQDOL]DWLRQDQG
VKDUHRIH[SRUWVKDYHLQVRPHVWXGLHVDOVREHHQUHJDUGHGDVSUR[LHVIRUH[SRUW
SHUIRUPDQFHVXJJHVWLQJWKDWRWKHUSDUWVRIWKLVWKHVLVVKHGOLJKWRQWKHFRQWLQJHQ
F\ UHODWLRQVKLSV LQ WKH SHUIRUPDQFH RI GLIIHUHQW W\SHV RI ,19V WRR )LQDOO\
ZKHUHDVWKLVWKHVLVVXFFHHGHG LQLGHQWLI\LQJUHOHYDQWFRQWLQJHQF\IDFWRUVWKHH[
DPLQDWLRQRIWKH LQWHUDFWLRQDQGSDUDOOHOYDULDWLRQEHWZHHQWKHVH LV OHVVFRPSUH
KHQVLYH
:KLOHHDFKDUWLFOHLQFOXGHVDGLVFXVVLRQIRFXVLQJRQIXWXUHUHVHDUFKWKHUHPDLQ
LQJSDUWRIWKLVFKDSWHUFRQFHUQVLWVHOIHVSHFLDOO\ZLWKWKHIXWXUHUHVHDUFKDYHQXHV
RSHQHGE\WKHWKHVLVRQDPRUHJHQHUDOOHYHO$VDOUHDG\LOOXVWUDWHGE\WKHOLPLWD
WLRQVGLVFXVVHGDERYHWKLVWKHVLVRIIHUVVHYHUDOVXFKDYHQXHV
7KHWKHVLVSURYLGHVDQLQWHJUDWLYHWKHRUHWLFDOIUDPHZRUNRI,19GHYHORSPHQW LQ
WKHOLJKWRIWKHFRQWLQJHQF\DSSURDFK,WLVKRSHGWKDWIXWXUHUHVHDUFKPLJKWLQYHV
WLJDWH WKH UHODWLRQVKLSV SURSRVHG LQ WKH IUDPHZRUN IXUWKHU &HUWDLQ FRQWLQJHQF\
IDFWRUVZHUHLGHQWLILHGDV LPSRUWDQW LQWKH,19VVWXGLHGEXWWKHRUHWLFDOVRSKLVWL
FDWLRQZRXOG UHTXLUH YDOLGDWLRQRI WKH ILQGLQJV LQ RWKHU FRQWH[WV VXFK DV RWKHU
FRXQWULHV DQG LQ ODUJHU VDPSOHV RI ,19V )XWXUH UHVHDUFK FRXOG PRYH WKLV UH
VHDUFKRQWRWKHQH[WVWDJHE\DOVRUHVHDUFKLQJWKHLQWHUDFWLRQEHWZHHQWKHFRQWLQ
JHQF\ IDFWRUV RI WKH IUDPHZRUN IXUWKHU $V DQ H[DPSOH WKH LQWHUDFWLRQEHWZHHQ
LQWHUQDWLRQDOH[SHULHQFH DQGPDUNHW RULHQWDWLRQRU EHWZHHQ LQWHUQDWLRQDO H[SHUL
HQFHDQGHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHV LQ,19VGHVHUYHVIXUWKHUDWWHQWLRQ
DVWKH\ZHUHQRWVWXGLHGWRJHWKHULQWKLVWKHVLV
)RU FRQWLQJHQF\ DSSURDFK VWXGLHV ERWK TXDOLWDWLYH DQG TXDQWLWDWLYH DSSURDFKHV
PD\EHEHQHILFLDO7KHTXDOLWDWLYHDSSURDFKHVDUHDSSURSULDWHWRLGHQWLI\DQGH[
SORUHSRWHQWLDOFRQWLQJHQF\HOHPHQWVDQGWKHLUFRPSOH[LQWHUDFWLRQV3DWWRQ
 KRZHYHU WKHUH DUH DOVR DGYDQFHG TXDQWLWDWLYH PHWKRGV DYDLODEOH IRU UH
VHDUFKLQJWKHLQWHUDFWLRQDQGVWUDWHJLFILWEHWZHHQGHSHQGHQWLQGHSHQGHQWPHGL
DWLQJ DQGPRGHUDWLQJ IDFWRUV 9HQNDWUDPDQE 7KH IUDPHZRUN HQWDLOV IDF
WRUVWKDWKDYHDWWUDFWHGLQWHUHVWHDUOLHU LQWKHPDQDJHPHQWDQGLQWHUQDWLRQDOEXVL
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QHVVUHVHDUFKDQGIRUPDQ\RIWKHPWKHRSHUDWLRQDOL]DWLRQFDQEHEXLOWRQWKHED
VLV RI SUHYLRXV UHVHDUFK +RZHYHU WKH RSHUDWLRQDOL]DWLRQ RI WKH HQWUHSUHQHXULDO
PDUNHWLQJ FRQFHSW LQ SDUWLFXODU GHVHUYHV IXUWKHU DWWHQWLRQ 7KH IUDPHZRUN SUR
SRVHVFRQWLQJHQF\IDFWRUVWREHFRQVLGHUHGRIFRQVHTXHQFHWRWKHLQWHUQDWLRQDOL]D
WLRQGHYHORSPHQW RI,19VRQWKHRQHKDQGDQG WR WKHPDUNHWLQJ VWUDWHJ\GHYHO
RSPHQWDQGSHUIRUPDQFHRQWKHRWKHU7KLV LQWHJUDWLYH IUDPHZRUNFDQEHWHVWHG
ZLWKHPSLULFDOGDWDLQLWVHQWLUHW\EXW IXWXUHUHVHDUFKFRXOGDOVREHQHILW IURPIR
FXVLQJRQVHOHFWHGUHODWLRQVKLSVLQWKHIUDPHZRUN)XWXUHUHVHDUFKFRXOGDOVRH[
DPLQHWKHVWUDWHJLF ILW LQUHODWLRQWRSHUIRUPDQFHPHDVXUHVRWKHU WKDQPDUNHWLQJ
SHUIRUPDQFHDQGLQUHODWLRQWRRYHUDOOSURILWDELOLW\
:LWKUHJDUGWRWKHRU\GHYHORSPHQW IXWXUH UHVHDUFKFRXOGFRPPLW WRGHYHORSLQJ
WKH,19GHILQLWLRQIXUWKHU7KHUHVXOWVVXJJHVWWKDWWKHGHILQLWLRQRI,19VVKRXOG
EHPRUHVRSKLVWLFDWHGLQRUGHUWR LOOXVWUDWHWKHYDULHW\RI,19ILUPV LGHQWLILHGLQ
WKLVVWXG\,QSDUWLFXODUWKHWKHVLVVXJJHVWVWKDWWKHIXWXUHGHILQLWLRQRI,19FRQ
FHSWVKRXOGEHFRQWH[WXDO)XUWKHUPRUHWKLVWKHVLVFRQWHPSODWHGZKHWKHUDQGKRZ
HQWUHSUHQHXUVKLSDQGLQWHUQDWLRQDOEXVLQHVVILHOGVDUHLQWHJUDWHGLQWRWKHWKHRUHWL
FDOIUDPHZRUNVRI,(ZKHQLWFRPHVWRWKHDVSHFWVRISURDFWLYHQHVVDQGUHDFWLYH
QHVV7KHUHDUHDOVRRWKHUFRPPRQFRQFHSWVLQWKHWZREDFNJURXQGILHOGVVXFKDV
LQQRYDWLRQVHH-RQHV	&RYLHOORDQGULVN)XWXUHUHVHDUFKHUVFRXOGH[DP
LQHWKHGHJUHHWRZKLFKWKH,(UHVHDUFKKDVVXFFHHGHGLQLQWHJUDWLQJWKHDSSURDFK
HVWRULVNWDNLQJSUHYDLOLQJ LQLQWHUQDWLRQDOL]DWLRQDQGHQWUHSUHQHXUVKLS OLWHUDWXUH
IRUH[DPSOH7KHVHW\SHVRIVWHSVDUHOLNHO\WRXQLI\DQGHQKDQFHWKHYDOXHRI,(
LQWKHIXWXUHDVZHOODVFODULI\KRZ,19VUHODWHWRWKLVLQWHUHVWLQJUHVHDUFKILHOG
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10. Internationalization of new
ventures: mediating role of
entrepreneur and top management
team experience*
Johanna Pulkkinen
INTRODUCTION
The interest for this study has emerged from the increasing references made
in reseach to the rms that internationalize very soon after establishment
and consequently, from their emphasis on the importance of understand-
ing these rms’ behaviour. These rms have been termed for example
‘international new ventures’, ‘born globals’, ‘global start-ups’ and ‘infant
multinationals’. In many studies, the high-technology character of the
phenomenon has been stressed, as reected by the concepts such as high-
technology start-ups. In this chapter no industrial-wise limitations are
made and the term ‘international new venture’ (INV) is adopted. In many
studies of INV phenomenon, criticism is raised against the traditional
internationalization theories (such as stage models). The research con-
ducted so far points out that an increasing amount of rms do not inter-
nationalize according to the stages and that the time lag between rm
foundation and internationalization has diminished. Existing theories of
internationalization have been claimed to fail in explaining these rms not
only because they assume a slow gradual development of rms and thus
emphasize larger mature rms, but also because they focus too much on the
rm level, ignoring the individual level (McDougall et al., 1994). In these
theories the focus of studying the role of experience has often been on the
rm-level experience, researching the rm’s previous experience and devel-
opment of internationalization (for example subsequent entry mode
choice), especially among manufacturing rms but also among service
rms (for example Erramilli, 1991). At the same time the time lag between
internationalization and previous international exposure of the entrepre-
neur and management of the rm has been rather ignored (see the discus-
sion by Wickramasekera and Bamberry, 2001 and their emphasis on the
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length of the learning process by management). The so-called Uppsala
model of rm internationalization (Johanson and Wiedersheim-Paul,
1975; Johanson and Vahlne, 1977) emphasizes experiential learning but it
has been criticized for the fact that it does not specify whose experience is
being focused on (Oviatt and McDougall, 1997).
However, the INV as a rm typically goes international before having
gained (rm-level) business experience even in the domestic market. Due
to their small size they often also lack nancial resources to acquire exter-
nal professional advice on international entry. In this respect, the experi-
ence perceived as a characteristic of the entrepreneur and top management
team (TMT) of rms, not as a characteristic of the rm, could be of
importance. The experience as such might not explain the speed of inter-
nationalization, but through capabilities based on experience the mediat-
ing factors such as commitment and implementation of needed strategies
to internationalize successfully might be more rapidly put into use. As
expressed by Reid (1981), the individual characteristics such as foreign
nationality, language skills, extent of foreign travelling, and education
seem to be associated (as antecedents) with the decision-maker’s existing
stock of knowledge, his or her attitudes, and eective preferences con-
cerning export marketing. Consequently, in this chapter experience is per-
ceived as a characteristic of the entrepreneur and management team of
rms (see for example Reuber and Fischer, 1997), not as a characteristic of
rms as viewed in some key early studies on internationalization (for
example Johanson and Vahlne, 1977).
The aim of the chapter is to research the link between the international
experience of the entrepreneur and the TMT and the internationalization
of new ventures. The experience is approached as a possible mediator of
INV development through inuence on specic decisions and use of strat-
egies that might explain these rms’ development. From the possible strat-
egies, the strategy followed by the new venture is expected to be ltered and
largely selected by the decision-makers’ experience. Finally, the experience
is expected to be related to the degree of internationalization through the
impact on the time lag of international entry and strategic decisions regard-
ing entry modes and markets and their geographical breadth. The theoret-
ical base of the chapter is built by combining approaches in international
business, management and entrepreneurship elds, with special focus on
SME research as INVs are here regarded as a special type of SMEs.
The chapter is structured into six main sections. After dening the key
concepts of the study, I present previous literature followed by identication
of the research gap and presentation of the hypotheses for the empirical
study. The methodology is discussed in the next section, followed by the
ndings of the empirical study. The chapter nishes with a discussion of the
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ndings and suggestions for the next steps in research. This chapter covers
work in progress, presenting the rst part of the intended full study. The
contribution of the nal study will be that it will link together the inter-
national experience and new venture internationalization by bridging
together individual-level experience, the expertise acquired though experi-
ence, and consequences of internationalization decisions.
KEY CONCEPTS
In this study INVs are referred to as rms that have been confronted with
fast internationalization soon after establishment. The concept of inter-
nationalization has many denitions, but in general it can be regarded as a
process through which the rm’s international level of operations increases.
This increase may be identied in both the inward and the outward oper-
ations of the rm. According to Kutschker et al. (1997), there is no such
thing as ‘the’ internationalization process of the rm, but there exist several
parallel processes in dierent layers of the rm, one of which is at the indi-
vidual level and others at group or department level, or the whole company.
These processes may dier in the speed and duration of change as well as
their relevance for the organization. This study attempts to take into
account and address these many dimensions of internationalization.
To acknowledge the multidimensionality of internationalization, the
denition by Oviatt and McDougall (1994) of international new venture as
‘a business organization that, from inception, seeks to derive signicant
competitive advantage from the use of resources and the sale of outputs in
multiple countries’ is adopted in this chapter. This denition is also most
cited in the literature and can thus be used to support comparability across
studies. However, while internationalization refers to both inward and
outward operations, the key dening dimension of INVs is in this study
regarded to be related to foreign sales. Obtaining foreign sales is likely to be
more challenging than for example obtaining foreign inputs, and most of
the other international dimensions are somehow associated with the initi-
ation of foreign sales (see Oviatt and McDougall, 1997). The limitation of
concentrating on sales operations has been made in the majority of earlier
INV studies as well as can be seen from the operational denitions of
the INVs (the internationalization of sales has often been named as the
minimum criterion). In addition to many names given to these rms, the
empirical denitions of INV, however, still dier. The scale of operational
denitions is large; criteria are based on for example share of exports, and
time lag between establishment and initiation of exports (varying from two
to six or even more years). Some researchers also exclusively focus on
222 Managing complexity and change in SMEs
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younger rms, thus including the criterion of timing of establishment (for
example Burgel and Murray, 2000; Zahra et al., 2000; Shrader et al., 2000;
Moen, 2002). Few denitions include criteria such as international orienta-
tion or vision (for example Luostarinen and Gabrielsson, 2002). Examples
of dierent operational denitions are those by Knight in 1997 (establish-
ment after 1976, and share of exports at least 25 per cent), Harveston et al.
in 2000 (engaged in foreign activities accounting for 25 per cent of all sales
within three years of founding), and Moen in 2002 (establishment after 1990
and share of exports at least 25 per cent). The more denite operational
denition of this study is presented in the methodology section.
Two meanings could be given for the term ‘experience’: (1) ‘direct obser-
vation of or participation in events: an encountering, undergoing, or living
through things’; and (2) ‘knowledge, skill or practice derived from direct
observation of or participation in events: practical wisdom resulting from
what one has encountered, undergone or lived through’ (Gove, 1981, p. 800
in Reuber et al., 1990). While experience may be of both kinds, as in the
second meaning the relevant experience is regarded as ‘experiential exper-
tise’ (Reuber, 1997) that has been gained through participation in events.
With events, this study specically relates to those in the international
context. The expertise (knowledge and skills) may be of various kinds, but
in this context the most relevant is that related to foreign markets and inter-
nationalization of business operations. When researching the link between
experience and new venture internationalization, of special interest here is
the international experience that the managers have gained before manag-
ing the new venture or during the venture’s domestic period. This experi-
ence may derive from earlier business assignments at the international level,
studying abroad, or from other experience abroad. The experience may
vary in duration as well as in regional breadth, and in the case of business
experience it may be from a similar or dierent industry (see Siegel et al.,
1993) and vary in terms of functional breadth.
LITERATURE REVIEW AND HYPOTHESES
In this section the previous studies on experience of the decision-makers
(manager, founder, owner or TMT) and internationalization are discussed
under two sub-sections. As the new venture is here regarded as a special
type of SME, the section will rst review the research done on the
experience–internationalization link in the context of SMEs. After this
the focus will be on the research that has been carried out especially in the
INV context. Finally, the research gap and hypotheses are presented the
third sub-section.
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International Experience and SME Internationalization
Dichtl et al. (1990) studied the role of the manager’s foreign orientation
variables (manager’s experience of psychic distance, manager’s age, educa-
tion level, prociency in foreign languages, travelling, risk-averseness, will-
ingness to change, expectations of overseas job experience on career and
family, attitude towards exporting) as a precondition for exporting in
industrial SMEs from ve dierent countries (182 exporters vs. 171 non-
exporters). The command of foreign languages, vacations spent abroad,
longer stays abroad as well as number of previous employers were on
average higher among managers of exporting rms (except in Japan the
number of previous employers and in South Korea longer stays abroad
were slightly higher among non-exporter managers). Even one-third of the
non-exporters or occasional exporters had future export potential, but
due to deciencies in the manager’s characteristics (low foreign market
orientation), did not export. The major problem in initiating export activ-
ity seemed to relate to language prociency and availability of qualied
personnel.
In a study of 58 Indian-based exporting rms (27 rms with less than 500
employees and 28 larger rms from seven industries), three managerial
characteristics – years in the current position, whether the manager had
past exporting experience and whether they had lived or worked abroad –
were found as discriminating factors between unsuccessful and successful
exporters as classied by export share from total sales (Das, 1994). Other
discriminating factors between the groups were product nature, rm’s years
in business, country of the buyer and nature of the industry. As compared
to these latter factors, managerial characteristics had lower discriminant
loadings, and surprisingly the export experience of the manager was lower
in rms with a higher export share (20 per cent or more) and living or
working abroad experience was almost similar in both groups of rms.
Success classied as growth in export volume during the past ve years
yielded three discriminating factors: living or working abroad, years in
current position and product nature. Of all the rms, nearly 70 per cent had
over 20 years’ business experience and 74 per cent over ten years of export
experience. As with many other studies, this study did not dierentiate
between individual experience prior to the export operations of the current
rm and the experience gained during the current rm’s operations. The
export managers in successful rms in fact had over nine years’ experience
in their current job.
Also many other SME studies have touched upon the relationship
between exporting or internationalization and managers’ other interna-
tional skills in dierent parts of the world. In most of these associated
224 Managing complexity and change in SMEs
144 $FWD :DVDHQVLD
studies, the managerial characteristics are age, education and language
skills. Obben and Magagula (2003) tested the links between some man-
agerial and rm-related variables and the export propensity of SMEs in
Swaziland, a small developing country in Africa. When comparing 20
exporters and 20 non-exporters, foreign language skills and business-
related foreign trips of the managers were very highly signicant
explanatory factors of export propensity. On the other hand, in a sample
of 158 exporting and 105 non-exporting Maine manufacturing
rms, Cavusgil and Naor (1987) found three decision-maker characteris-
tics – age, education and language skills – to be poor or insignicant
dierentiating variables between exporters and non-exporters. Although
slightly higher education and level or amount of foreign language
skills were related to export marketers, the relationships between these
characteristics and export marketing were weak. As compared to other
studies, the rm size of the sample rms was larger (employing less than
1000 people).
Reuber and Fischer have studied experience and its relationship to
SME internationalization (1997), rm performance (Dyke et al., 1992)
and also analysed the dimensions aecting experience (such as time)
(Reuber and Fischer, 1999) as well as the role of owner’s export experi-
ence as a criteria when targeting export support (instead of for example
the stage of internationalization) (Fischer and Reuber, 2003). In Reuber
and Fischer’s study in 1997, the focus was on the experience of both the
CEO and the management team, with an empirical sample of 49 small
Canadian software product rms. International experience was measured
with two measures: whether, before joining or founding the rm, the CEO
had ever worked outside Canada and whether any of the management
team members had experience in selling outside Canada. In 55 per cent of
all the rms, the management team had gained foreign experience. The
average timelag from rm foundation to initiation of foreign sales was
5.10 years and over 70 per cent of the rms also sold their products
outside North America. However, while 10 per cent had no foreign sales,
51 per cent had at most one foreign partner. According to the ndings, the
international experience aected positively on the use of partnerships and
negatively on the delay from start-up to initiation of foreign sales. In add-
ition, rm age was also found to have a negative eect on the delay of
foreign sales and the rm’s number of employees was found to aect
negatively on the level of TMT’s international selling experience.
International experience was a signicant predictor of the degree of rm
internationalization. Both the use of partners and delay in foreign sales
mediate the eect of international experience on the degree of rm inter-
nationalization.
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International Experience and INVs
Pioneering authors Oviatt and McDougall (1995, 1997) and McDougall
et al. (1994) have stressed the importance of founder characteristics in
researching and explaining INVs. While much of their research has had
signicant theoretical value, the empirical manifestations of these are fewer,
except for the author’s own case studies. Based on case studies of 24 INVs,
McDougall et al. (1994) state: ‘founders of INVs are individuals who see
opportunities for earning high returns for establishing businesses that
operate across national borders. These entrepreneurs see opportunities that
others do not see because of the competencies (networks, knowledge, and
background) that are unique to them’ (p. 483). Based on 12 case studies,
Oviatt and McDougall (1995) identied seven characteristics associated
with the survival and growth of new ventures, one of which was inter-
nationally experienced managers. In the follow-up study of the same com-
panies, this characteristic (along with global vision and strong international
business networks) was found in all the ventures, and it was concluded to be
a critical characteristic at the founding phase of the ventures. An interest-
ing nding was, however, that three of the companies had failed and one was
in the process of ceasing operations at the time of the progress report.
Many studies in the INV context have studied dierent experience types
as discriminators of internationalization propensity. In most of these
studies, the experience has been studied as one of many other explaining
variables such as rm or external variables. As an example, Knight (1997)
found in a US-based sample that as compared to traditional rms
(n  168), a higher proportion of ‘born-global’ rms (n  122) had man-
agers that had lived overseas for a substantial period of time. According to
ndings by Harveston et al. (2000) on US-based high-technology rms, the
managers of INVs (n  60) reported signicantly more extensive inter-
national experience (travelling, vacations and holidays, work and educa-
tion) as compared to managers of gradually globalizing rms (n  146). In
the study of 106 Australia-based exporting wineries (Wickramasekera and
Bamberry, 2001), signicant dierences between managers of rms could
be found in that higher numbers of born-globals had export or marketing
managers that had previously worked for an exporting company (62 per
cent vs. 37 per cent). Whereas the mean values for overseas work experience
were the same in both groups of rms, the mean values for training in
export matters and uency in languages were slightly higher in the non
born-global rms. In the study by Kunda and Katz (2003) among new rms
in the Indian software industry, the education of CEOs predicted higher
export performance (export growth and export share) but international
experience of CEOs in dierent regions was signicantly higher in highly
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exporting rms only when measured by export share. The foreign expertise
of employees was also tested as a rm-level resource but it gained only mar-
ginal support as a predictor of higher export performance (namely export
growth). Unlike in many researches, this study used a more profound
theory-based approach.
In qualitative studies similar relationships have been studied. In the study
by Knight et al. (2001), 16 out of 24 rms in the New Zealand seafood indus-
try were established to serve international markets with no prior domestic
sales. Most of these INVs were either established or purchased by persons
having international industry links built up through previous work. Based on
a case study of 22 New Zealand exporting manufacturing and service rms
(nine born-globals) from dierent industries, Chetty and Campbell-Hunt
(2003) found that the founder’s prior international and work experience is
important in establishing a rapid development path of internationalization.
Another approach in the research has been the link between experience
and strategic internationalization choices such as market selection and
choice of entry mode. In the study of small, technology-based Swedish rms
(Lindqvist, 1991), the ndings of 15 pilot case studies indicated that in rms
having experienced managers (for example in the same industry as the
current rm), the internationalization was characterized by more rapid
foreign entry and a less traditional market selection pattern. The experience
also helped in identifying foreign representatives. In other cases, acting as a
subcontractor to large original equipment manufacturer (OEM) customers
had led to rapid indirect spread to many foreign markets. In the survey of
95 sample rms (Lindqvist, 1991), the rms with management having pre-
vious industry experience and established contacts with representatives were
signicantly younger at the time of rst foreign entry. However, the number
of years required to enter ve foreign markets did not vary with previous
experience. The author also found that many of the sample rms which had
established a subsidiary in a certain market did not possess earlier, lower
commitment experience in that market. Rather surprisingly, another nding
was that rms that could benet from the manager’s established representa-
tive contacts were less successful in export than others.
Bloodgood et al. (1996) studied 61 US-based venture capital supported
rms (21 INVs). The degree of internationalization at the time of initial
public oering (IPO) was directly related to product dierentiation, previous
international work experience of the top management, and rm size at the
point of IPO. The international education of the management was not
signicantly related to the extent of internationalization of the rms. The
degree of internationalization was measured as whether the rm was
engaged on a foreign continent in each of Porter’s ve primary activities:
inbound and outbound logistics, operations, marketing and sales, and
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service. The management-related variables were not directly related to rm
performance (sales growth and earnings before interest and taxes) two years
after IPO, but the internationalization degree in total was positively related
to later earnings.
In the study by Shrader et al. (2000) of 212 foreign market entries by 87
US-based new ventures, the level of management experience (international,
marketing and prior new venture experience) was positively associated with
politically and economically riskier countries and more committed entry
modes. Also, the larger management team size was associated with higher
entry mode commitment. Among 246 high-technology UK start-ups, man-
agers who had lived abroad were more likely to sell abroad without
middlemen whereas prior international work experience did not impact on
export decisions (Burgel and Murray, 2000). The interpretation was that
these managers simply do not need the assistance (market knowledge,
commercial network) of distributors, but can rely on their own established
networks and knowledge.
According to ndings in another UK-based sample (82 biopharmaceut-
ical INVs), the TMT members do not have a major aect on the initiation
of international activities, but this decision is primarily driven by the struc-
ture of this particular industry (Gurau and Ranchhod, 2003). Using cross-
tabulations, the ndings suggest a signicant relationship between the
proportion of the TMT members with international experience and
number of world regions of TMT’s experience, and the internationalization
level of the rm. The medium-sized rms had more TMT members with
international experience as compared to small rms. Also, the more
developed the rm was in terms of its development stage (from building
competitive advantage to being fully operational), the higher proportion of
managers there were with international experience. There was no
signicant relationship between listed or unlisted rms or type of rm
activity (platform technology or product development) and the proportion
of experienced managers. Furthermore, the experience of TMT in certain
world regions was a statistically signicant determinant of the presence of
the rm in that same region. The relationship between the type of profes-
sional expertise (in entry modes) and predominant foreign entry mode was
positive and signicant in the case of licensing, distribution and strategic
alliances, that is, TMT member expertise of for example licensing and use
of licensing as the predominant mode.
Research Gap and Hypotheses Development
The literature review indicates that the majority of the research on entre-
preneur and management experience has not been linked with rm
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internationalization but rather with rm performance, strategy, growth and
so on in general (see for example Dyke et al., 1992; Reuber and Fischer,
1994, 1999; Eisenhardt and Schoonhoven, 1990). In these studies dierent
experience types have been investigated (for example experience in previous
rms, previous start-ups or rm establishments as well as educational,
management, ownership, small and large business and industry experi-
ence), but often no internationality of experience or internationalization
consequences have been included as a measure. Most studies focusing on
the relationship between experience and SME internationalization have
exclusively explored the experience of a single decision-maker (founder or
managing director), while a smaller number of studies have included the
whole management team (see the discussion in Reuber and Fischer, 1997).
In the context of INV research, only a few researches with the main focus
being this issue can be listed (for example Harveston et al., 2000). In both
SME and INV research, many of the studies focus on decision-maker and
top management-level experience, while some studies have also been made
on ‘lower-level’ experience such as expatriate experiences or international
experience of the employees (for example Kunda and Katz, 2003). In many
of these studies, the gained experience has been measured at the time of
investigation, whereas fewer researches have focused solely on the experi-
ence that the decision-maker has gained prior to the current rm’s estab-
lishment or internationalization.
While research has shown some evidence suggesting a link between the
experience and the INV type of development path of the SME, much is still
to be evidenced. Conicting results seem to remain strong as researchers have
also found either negative or no relationship between dierent internation-
alization and international experience variables (Cavusgil and Naor, 1987;
Lindqvist, 1991; Das, 1994; Oviatt and McDougall, 1995; Bloodgood et al.,
1996; Burgel and Murray, 2000; Wickramasekera and Bamberry, 2001;
Gurau and Rancchod, 2003; Kunda and Katz, 2003). One reason for this
may be related to conceptual ambiguity in the present research. In previous
research on founder and manager experience and internationalization (or
rm performance, growth) the term ‘international experience’ has received
rather less conceptual attention. Often the experience has been dened
through dierent empirical operationalizations (such as years of export-
related work experience, foreign education, number of foreign trips) without
more general theoretical denition. Also the concepts ‘international orien-
tation’ and ‘international experience’ have sometimes been used as synonyms
(Gurau and Ranchhod, 2003). For denitions, see Table 10.1.
Furthermore, as earlier research has tended to focus on analysing the direct
link between experience and (international) firm performance, it remains
unclear in what manner the experience impacts upon internationalization
Internationalization of new ventures 229
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behaviour more specically, such as strategies employed. Additionally, the
kinds of international experience and experientially acquired capabilities that
are discriminators of dierent internationalization paths of rms are yet to
be researched. Most of the previous studies indeed have deciencies regard-
ing this matter as they have taken rather narrow and supercial measures of
international experience. Most studies do not dierentiate between the two
sides of experience discussed earlier (experience as such, and expertise
acquired through experience), which causes problems (for example assuming
that knowledge acquisition is directly proportional to the length of prior par-
ticipation is maybe not well argued) (Reuber et al., 1990). Reuber and Fischer
(1997) emphasize the importance of exploring more specically what kind of
knowledge, skills and abilities are acquired experientially, and their conse-
quences for rm behaviour. Following this discussion, two areas for further
research are identied:
 The direct impact of international experience of the entrepreneur
and TMT on the internationalization motive and degree (speed of
internationalization, market selection, entry mode commitment) of
new ventures.
 The indirect impact of international experience on the international-
ization behaviour and degree of new ventures, that is, what kind of
knowledge, skills or expertise are acquired experientially by inter-
nationally experienced entrepreneurs and TMT, and what kind of
impact these have on the internationalization of new ventures.
At this point, the aim of the empirical research is to contribute to the rst
area, which is arguable also by the nature of experience–expertise link.
Consequently, it is rst important to know the types of experiences that are
related to new venture internationalization in the rst place, after which the
experiential expertise may be added to the context to deepen the under-
standing of the consequences of experience on internationalization. Based
on discussion presented above, the following hypotheses are set:
Hypothesis 1: New ventures with higher prior international experience of the
entrepreneur and TMT will have a higher degree of internationalization.
Hypothesis 2: In new ventures with higher prior international experience of
the entrepreneur and TMT this experience will be of higher importance as a
motive for deciding to initiate international operations.
Hypothesis 3: New ventures whose prior international experience of the
entrepreneur and TMT is of higher importance as a motive for deciding to
232 Managing complexity and change in SMEs
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initiate international operations will have a higher degree of international-
ization.
Hypothesis 4: Higher prior international experience level of the entrepreneur
and TMT and higher importance of this experience as a motive for deciding
to initiate international operations discriminate the rapidly internationalized
new ventures from the slowly internationalized new ventures.
METHODOLOGY
The empirical data are based on a survey study of exporting Finnish SMEs
and a qualitative case study of eight Finnish small- and medium-sized
INVs. While the survey data is used to test the hypotheses on international
experience and internationalization motives and speed, the case data is
aimed at providing further information about the impact of experience on
internationalization degree with regard to decisions concerning market
selection and entry mode commitment.
Survey
The questionnaire was targeted at Finnish-based industrial and service
(software, engineering and advertising) SMEs that were employing 5–500
people and informed to have performed export operations. Including mul-
tiple industries is arguable in order to ensure a su cient number of inter-
national new ventures in the sample. In identifying the target companies the
Yritys Suomi 2000 database as well as earlier surveys and articles in Finnish
business magazines were used. On the basis of these sources, the total target
group consisted of 2856 companies. After excluding 48 bankrupted rms,
154 rms that did not fulll the selection criteria and rms whose address
could not be identied, the nal target group decreased to 2654 rms.
Altogether 486 responses were received, from which 473 were usable
(response rate 17.8 per cent). However, only companies founded in 1985 or
after are included in this study, since knowledge of the early years of older
rms and their decision-makers’ prior experience is more di cult to gain,
and the reliability of such data is likely to be lower. Thus, from a total of
473 companies 211 are analysed. Descriptive statistics of these rms are
shown in Table 10.2. Based on the number of employees, annual turnover
and eld of industry, there seemed not to be any great dierences between
responding and non-responding companies.
The survey was conducted between November 2001 and March 2002.
The survey was part of a larger survey and the questions covered foreign
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purchasing, foreign sales, rm strategy in international business, perform-
ance, future prospects, and key gures, as well as other background infor-
mation of the rms. The respondents of the questionnaire were either the
managing director (in small rms employing less than 50 people) or the
manager responsible for international operations (in medium-sized rms).
The international experience measure concerned the characteristics of the
TMT and was measured through the following questions: (1) whether the
management members (none/one of the managers/many of the managers)
had gained (a) business experience in international assignments in a domes-
tic rm, (b) business experience in international assignments in a foreign
rm, (c) educational experience abroad, or (d) other experience abroad
before the current rm started international operations. (2) The competi-
tiveness level of the management’s (a) international experience, (b) educa-
tion and (c) language skills (Likert scale 1–5). A subjective measure of the
impact of experience in internationalization-related decision-making was
measured through the variable ‘to what extent the manager evaluates the
international experience of the management to have impacted on the rm’s
decision to start operating internationally’ (Likert scale 1–5). Whereas the
rst question can be regarded as rather objective, the two latter ones are
respondents’ evaluations of the TMT characteristics and decision-making
motives. Concerning the TMT as a focus of experience, the management
team of the venture in the inception, survival and growth phases is gener-
ally concerned to involve the founders of the venture and to be more entre-
preneurial. In later stages of development, that is, in the expansion stage of
234 Managing complexity and change in SMEs
Table 10.2 Descriptive statistics of survey firms (n211)
Variable Mean S.D. Range Median
Min Max
Foundation 1991 3.99 1985 2001 1991
Number of personnel 49.5 72.63 3 500 23
in 2001
Turnover in 2001 6.98 11.35 0.12 90.52 3.03
Starting year of export 1993 4.08 1985 2001 1993
Share of exports 40.4% 31.84 0 100 30.0%
in 2000–2001
Company form Field of industry
Family-owned 45.3% Manufacturing 83.9%
Independent limited 31.2% Service 16.1%
liability
Part of larger group 23.5%
154 $FWD :DVDHQVLD
the venture, the management is likely to involve more professional man-
agers whereas the founders may step aside from the TMT (see for example
Scott and Bruce, 1987). As measured by the number of employees, the size
of the sample rms is rather small and the majority of the rms are family-
owned (only 23 per cent belong to a larger group) (Table 10.2). Reecting
these factors, the owner-entrepreneur is likely to be highly present in the
management of these ventures and thus be an acting member of the TMT.
Concerning the operationalization of experience, the experience meas-
ures are aimed to provide information on the level and types of experience
of both the entrepreneur and the whole management team. As can be seen
in the summary Table 10.1, the experience of the whole TMT has been
included as a measure only in three earlier INV studies and one SME study.
In two of these studies the measures of experience have been rather general,
with specifying only one (Reuber and Fisher, 1997: ‘experience in selling to
foreign markets’) or two (Bloodgood et al., 1997: ‘international schooling
or work experience’) types of experience. The study by Shrader et al. (2000)
is focused on issues other than experience, which in itself has also been
measured more supercially and without specifying whether the experience
has been gained prior to or during the current venture’s internationaliza-
tion. Regarding the experience types included in this study, four objective
measures were included in order to give more specied information than in
earlier studies. In addition, international work experience in domestic rms
is included as one separate type, unlike in many earlier studies which tend
to focus on ‘working experience abroad’ or ‘foreign experience’. However,
experience in a domestic rm that operates internationally is likely to be
similarly or even more important than experience in foreign companies.
This is because it adds to the experience of how to go abroad and do inter-
national business from this particular country and thus may be utilized in
the new venture founded in the same country (as is the case in this study).
There may be great dierences between countries with regard to inter-
national trade policies and practices. Finally, regarding the subjective
measure of experience used in this study, it is informative and unique to
previous studies in the sense that it species how the CEO or international
sales manager evaluates the competitiveness of the TMT’s experience based
on his or her knowledge of their experiences and does not just focus on the
years of experience or number of persons having experience.
In the survey study, the degree of internationalization is only measured
through speed of internationalization. As mentioned earlier, the entry
mode commitment and market selection pattern are analysed in the case
study part of the chapter. The degree (later referred to as speed) of inter-
nationalization of the new venture was operationalized as: (1) the share of
foreign sales in the rm’s turnover three years after the rm’s foundation
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(classied as no foreign sales, 10 per cent, 10–24 per cent, 25–49 per cent
or  50 per cent); and (2) years required until three foreign countries were
entered with sales (age at entry in the third foreign entry). For the purpose
of analysing hypothesis 4, the new ventures were classied into four groups
on the basis of two variables: (1) share of foreign sales three years after rm
foundation (being more or less than 25 per cent): and (2) rm age at its third
foreign market entry (being more or less than three years) (see Figure 10.1).
The 25 per cent has been used as the minimum share of foreign sales in INV
criteria in studies for example by Knight (1997), Harveston et al. (2000) and
Moen (2002). Three years has been used as a cut year between INVs and
local new ventures for example by Harveston et al. (2000), Rasmussen et al.
(2001) and Gurau and Ranchhod (2003). Most of the earlier studies only
include export share soon after establishment as criteria of INVs, and thus
neglect the actual international dispersion of activities. This latter factor is,
however, an essential part of dening INVs and of discriminating them
from very locally geographically focused new ventures. Thus, in this study
years required to enter three foreign countries was used as another criterion
to dene the internationalization speed of new ventures.
To test the relationships in the rst three hypotheses, two-tailed correla-
tional analysis was used. This way the relationships between dierent types
of experience and internationalization decision-making motives and
speed can be analysed, and the relative strength of the relations between
experience and internationalization versus decision-making motives and
internationalization can be reported. To test the dierences in four types of
new ventures in hypothesis 4, one-way analysis of variance was employed
together with the Bonferroni test to further investigate the dierences
found.
Case Study
The case studies were identied from 486 exporting Finnish SMEs that had
participated in the mail survey as well as using other sources (earlier surveys
and Finnish business magazines). Selection criteria included the following
items: international sales three years after establishment at least 25 per cent
of total sales; international sales at least 50 per cent of total sales in 2001;
at least six foreign countries in which the company had sales in 2001;
company establishment in 1985 or later (see argument above); the majority
of the company not owned by any single larger Finnish or foreign group
(to ensure the independence of early operations and decision-making).
The basic information of the selected eight companies is presented in
Table 10.3. The rms represent dierent industries and six of the companies
are categorized as high-tech (R&D costs at least three per cent of turnover)
236 Managing complexity and change in SMEs
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and two as low-tech. Accordingly with the research focus of the study, case
rms vary in terms of experience and internationalization degree.
The data of the case rms was collected through the above survey ques-
tionnaire, personal contacts (using a semi-structured questionnaire) and
rm reports (annual and other reports), newspaper and journal articles.
More profound information has been gained from one case company by
in-depth interview. In addition to international experience variables
(included in the survey), the managers of eight INVs in the case study were
also asked to specify whether one or several of the founders and/or early
management team members had gained previous industry experience and
whether this experience was short- or longer-term (less or more than three
years). Also the background of the establishment was identied (another
company, bankruptcy of another company, MBO – management buy art,
research project and so on). The semi-structured questionnaire also
included questions of international operations (operation modes used,
countries entered and so on) in the beginning phase of rm existence (rst
six years) and currently.
RESULTS
Survey: International Experience and Speed of Internationalization
The analysis of survey data is focused on the link between international
experience and speed of internationalization variables as well as the
motives behind the internationalization initiation. The distribution of
rms with regard to experience of dierent types is shown in Table 10.4. All
these experiences were gained before the current rm had started inter-
national operations. As can be seen from the table, in a large proportion of
the rms there is actually no international studying experience or work
experience in foreign companies, a fact that weakens the usability of
these variables in further analysis. With the subjective measures, on average
the respondents rated the level of management’s international experience
in the rm as 3.45, of education 3.66 and of language skills 3.67 (on a scale
of 1  extremely low to 5  extremely high).
The mean values, standard deviations, range and medians of the inter-
national experience, internationalization motive and speed of internation-
alization variables are shown in Table 10.5. The correlations between
(hypothesis 1) seven experience measures and two internationalization
speed measures and (hypothesis 2) seven experience measures and one
measure of the impact of experience as a motive impacting upon the deci-
sion to initiate international operations are shown in Table 10.7.
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When measuring the link between (hypothesis 1) earlier international
experience of managers and speed of internationalization, the following
results were found. The higher share of foreign sales three years after foun-
dation correlated signicantly and positively with managers’ experience in
international work in a domestic company as well as the respondents’
evaluation of their rm’s managers’ international experience level. This
nding suggests that companies having management team members with
prior experience of this type are likely to have a higher share of foreign sales
soon after establishment. As expected, signicant negative correlation
could be found with international experience and years from rm estab-
lishment to three foreign entries. Specically, the age at third foreign entry
was lower among companies having managers with experience of studying
abroad, and international work in a domestic company and a foreign
company. Correlations with other experience measures and age at entry
were negative but not at the signicant level. The correlations with inter-
national experience of studying and living abroad and of working in a
foreign rm must however be interpreted with the fact that the experience
of these types were less evenly distributed as they were rather low in all the
sample rms. Thus, overall partial support for hypothesis 1 was obtained.
In addition to the above measures, this study uses subjective measures
of the impact of 13 dierent rm and environment-related factors on
internationalization initiation motives. The means, standard deviations,
range and medians of the measures are shown in Table 10.6 and correla-
tions between the 13 measures of the motives behind the decision to ini-
tiate international operations and two internationalization speed
measures in Table 10.8. The mean value for the impact of international
experience of the management on the rm’s decision to start operating
internationally was 3.02 (on a scale of 1  extremely minor impact to
5  extremely major impact). The manager’s own evaluation of the
240 Managing complexity and change in SMEs
Table 10.4 The distribution of previous international experience variables
in sample firms (n211)
Variable None of the One of the Many of the Missing
managers managers managers
Int’l living 55.90% 24.60% 12.30% 7.10%
Int’l studying 69.20% 15.20% 8.10% 7.60%
Int’l work in 35.10% 28% 29.50% 7.60%
domestic firm
Int’l work in 72.50% 10.40% 9.50% 7.60%
foreign firm
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impact of management’s international experience on the decision to start
operating internationally correlated positively and signicantly with all
the variables measuring the amount of international experience of
management (hypothesis 2). Thus, the ndings give strong support for
hypothesis 2. Three experience variables (studying experience, subjective
evaluation of management international experience and language skills)
correlated positively and signicantly with the management international
interest as a stimulus for internationalization. Five variables (living expe-
rience, international work in domestic rms, and subjective evaluation of
management international experience, education level, and language
skills) correlated positively and signicantly with the internationalization
stimulus of the management having never considered its home market as
the only market.
244 Managing complexity and change in SMEs
Table 10.8 Pearson correlations of the internationalization motive and
internationalization speed variables
Variable 1 2 3 4 5
1. Int’lization of customer 1
2. Int’lization of competitors 0.381(**) 1
3. Success of competitors in 0.181(*) 0.747(**) 1
int’l markets
4. Mgm interest in int’lization  0.034 0.13 0.189(*) 1
5. Mgm int’l experience 0.098 0.134 0.115 0.238(**) 1
6. Competitive foreign sub- 0.227(**) 0.268(**) 0.252(**) 0.1 0.122
contractors
7. Inadequate demand in the home  0.03 0.129 0.124 0.221(**) 0.205(**)
market
8. Increasing competition in 0.084 0.259(**) 0.329(**) 0.181(*) 0.075
the home market
9. Foreign enquiry 0.002 0.099 0.106 0.147(*) 0.062
10. Lack of sub-contractors in 0.236(**) 0.253(**) 0.214(**) 0.163(*) 0.062
the home market
11. The firm has never considered its  0.033 0.088 0.056 0.190(**) 0.322(**)
home market as the only market
12. Export subsidies 0.021 0.122 0.132 0.253(**) 0.031
13. Contact from the chamber of  0.004 0.285(**) 0.267(**) 0.266(**) 0.079
commerce or related 
organization
14. Share of foreign sales 3 years  0.106 0.118 0.162(*)  0.018 0.218(**)
after foundation
15. Firm age 3rd foreign market 0.198(*)  0.03  0.118  0.002  0.16
entry
Notes:
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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The evaluated impact also correlated positively with the actual share of
foreign sales three years after foundation (hypothesis 3). The correlation
with age at third entry was negative as expected, but weaker. This nding
gives partial support for hypothesis 3. Other signicant correlations could
be found with the share of foreign sales three years after foundation and
three other stimuli: success of competitors in international markets, inad-
equate demand in the home market, and the fact that rm had never con-
sidered its home market as the only market. The age at third foreign entry
seemed to correlate negatively at a signicant level with inadequate demand
in the home market and rm never having considered its home market as
the only market. Surprisingly, a signicant positive correlation was found
with the age at entry and internationalization of customers as a stimulus
for internationalization.
Hypothesis 4 was employed to further research the role of individual-level
experience in explaining the dierences between the initial internationaliza-
tion behaviour of new ventures. Thus, the possible dierences in the mean
Internationalization of new ventures 245
6 7 8 9 10 11 12 13 14 15
1
 0.083 1
0.167(*) 0.302(**) 1
0.096  0.045 0.113 1
0.557(**) 0.023 0.111 0.045 1
 0.066 0.251(**) 0.186(*) 0.119 0.005 1
0.161(*) 0.165(*) 0.057 0.087 0.115 0.162(*) 1
0.224(**) 0.133 0.254(**) 0.168(*) 0.236(**) 0.02 0.488(**) 1
 0.071 0.242(**) 0.079  0.019  0.084 0.429(**) 0.063  0.034 1
 0.023  0.264(**) 0.031 0.007 0.06  .314(**) 0.077 0.04  0.529(**) 1
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values of decision-makers’ prior experience between international, geo-
graphically-focused, marginally but geographically widely exporting and
local types of new ventures (see classication in the methodology section)
were tested using one-way analysis of variance. The results of the analyses
are shown in the Table 10.9. In four of the experience measures – interna-
tional work experience in domestic rm, international work experience in
foreign rm, level of language skills, and impact of international experience
on the decision to start operating internationally – the highest mean values
were found in group 4, that is, the rms that had at least 25 per cent of initial
export share and had sales operations in at least three foreign countries three
years after foundation. Comparing the groups, the mean values in three of
the variables – living experience abroad, the level of manager’s international
experience as evaluated by the CEO or international sales manager and level
of education as evaluated by the CEO or international sales manager – were
highest in the third group of new ventures, that is, those that had an initial
export share over 25 per cent but were more than three years old when enter-
ing the third foreign market with sales. In one variable, the studying experi-
ence abroad, the highest mean value was found in group 2.
Signicant group dierences were found in three variables – international
working experience of the entrepreneur and managers in a domestic rm,
international working experience in foreign rms, and level of international
experience as evaluated by the CEO or international sales manager –
whereas in the variable measuring the level of language skills as evaluated
by the CEO or international sales manager nearly signicant dierences
between the group mean values were found (p  0.108). Using the
Bonferroni test to investigate further the group dierences, only two
signicant results were found however. First, the international work experi-
ence in domestic rms of group 4 was signicantly higher than in group 1.
Second, the evaluated level of language skills of group 4 was signicantly
higher to that of group 2. In the variable of international work experience
in a foreign rm, a nearly signicant dierence in the expected direction
was found between groups 1 and 4 (p 0.120). Thus, hypothesis 4 received
partial support in the analysis. The uneven distribution of variables of
studying experience and working in foreign rms, however, has to be noted
when interpreting the results.
Case Study: International Experience and Internationalization Decisions
The function of the case studies is to give more information on the link
between experience and internationalization decisions concerning entry
mode commitment and market selection strategies. In the case study rms,
variety with regard to prior international experience of focal actors could
Internationalization of new ventures 247
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be identied. In all cases there existed earlier experience from working on
international assignments at home or abroad, from studying abroad or in
some cases from the research eld at international level, but this experience
varied signicantly with regard to duration and number of persons having
the experience. The case study results suggest a link between previous
international experience of management and degree of internationaliza-
tion, especially with entry mode commitment but also with market strategy
of the current venture. Higher international coordination of operations
(such as purchasing, sales, R&D cooperation, marketing cooperation and
nancing) soon after establishment was met with rms having decision-
makers with higher previous international experience. Two of the most
globalized companies – as determined by internationalization level of
dierent business operations as well as number and breadth of countries
with international operations – were characterized by extremely high
previous international experience of the TMT. Three other companies
characterized by high previous experience of the decision-makers were also
coordinating the majority of operations internationally, but instead con-
centrating on fewer countries. Results on companies that were character-
ized by moderate or low international experience by the entrepreneur and
TMT support this conclusion. Three companies had managers with less
previous international experience as compared to other cases. The inter-
national operations of these three rms were mainly restricted to export-
ing, except for some R&D and marketing cooperation with customers and
distributors and marginal purchasing from abroad by one company.
Regarding market strategies in the beginning, one of the three companies
gained 75 per cent of exports from three markets, while the two other com-
panies were less geographically concentrated.
In terms of industry-related experience, the previous industry experience
and the contacts of the founders and early management team established
during this experience were high in three rms and extremely high in four
of the rms. In the eighth case company the founder had worked in the
same eld, but only for a shorter period. In half of the cases, the back-
ground of foundation was linked to change in another company (such as
bankruptcy or sell-o of a business unit).
Direct links between international experience and more specic inter-
nationalization behaviours and decisions are further illustrated with rm
D (see Table 10.3). This rm is one of the two most globalized compa-
nies. Firm D is regarded as appropriate for further discussion, since it can
in all respects most strongly be dened as an INV. First, the company is
presented in terms of its international development, after which the
impact of the international experience on market entry strategies is
discussed.
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Firm D is operating in the electrotechnical industry and manufacturing
frequency converters. The rst two years after establishment in 1993 were
dedicated to product development. The rst foreign distributor contract
was already established before the product launch in 1994 at an inter-
national exhibition, followed by establishment of many more distributor
contracts, subsidiaries (joint and wholly-owned) and a brand label contract
in the next year. The share of exports reached 80 per cent three years after
foundation. In 2002 the company’s products were sold to over 100 coun-
tries. About 67 per cent of the sales are to Europe, 18 per cent to North
America and 12 per cent to Australia and Asia. The main market is the
USA, accounting for a quarter of exports. The company aims at increasing
its presence in South-East Asia, the Middle East, Eastern Europe, South
America and Africa. Also, supply and R&D have from the beginning been
conducted with worldwide partners, and capital is raised from investors
outside Finland. Since 2000, rm D has been a public company.
The company was established in 1993 by former managers and employ-
ees of a multinational corporation (MNC), which decided to move its divi-
sion to another location. The core people wanted to continue in the old
location and were encouraged by the positive prospects due to their
advanced technological knowledge, international experience in doing busi-
ness in the eld, and the advantages of smaller organization. The success
of rm D is strongly linked to the background of the foundation and man-
agement team having vast international-level industry experience and
thereby contacts to customers, suppliers, nanciers and other parties. In the
beginning the TMT consisted of three experienced persons: the CEO had
worked as a top manager and R&D manager of the frequency converter
division of the MNC, the executive vice-president was experienced in many
manager positions in dierent divisions of the MNC (being responsible for
sales, purchasing and material operations), and the third person had
worked as a business controller of the MNC, and also gained international
education experience through an MBA degree. The persons joining the
TMT in the following years added to the stock of international industry
experience as well as experience in other internationally operating com-
panies. The international dimension of business was also familiar to many
of the rm’s employees, having high experience of international assign-
ments in domestic and foreign companies as well as of studying abroad.
Together with inadequate domestic demand and international orienta-
tion, the international experience of the founder managers was an import-
ant internationalization trigger for the rm. The TMT members’ former
assignment in the multinational company in the same eld resulted in
important knowledge and familiarity of the international business in the
eld. In later phases, in addition to TMT-level experience, the rm
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also beneted from the employees’ earlier international experience and the
company’s own expatriates, especially in the form of foreign market and
industry knowledge. The foreign sales were initiated in 1995 in Sweden,
Germany, Austria, the UK and Spain. The rst foreign markets were
selected primarily on the basis of managers’ established contacts and facili-
tated by the managers’ reputation in the midst of the distributors and
customers with whom they had become acquainted during former assign-
ments. As a small company, it was crucial that the managers were known
from the earlier assignments. The prior experience also impacted on the
entry modes employed in the beginning. In the rst country the sales were
through the distributor, in the second country through the rm’s own sales
subsidiary and in the third country through brand label contract. All these
entries were linked to a relationship that was established prior to the current
venture and thus to previous assignments in the eld. One of the main
markets of rm D today is the USA. Originally the company had decided
not to enter this market as it was regarded as too resource-demanding for
a small company. However, following the local interest for the rm’s tech-
nology, the company signed brand label contracts with large MNCs in the
market. Through these arrangements the rm could lower the resource
requirements and risk of doing business in this large, distant country.
Going behind the contracts again raises the earlier experience of the deci-
sion-makers – the contracts were largely facilitated by the strong personal
relationships that the managers had gained based on previous experience
with persons in these MNCs.
In summary, these case studies suggest a relationship between inter-
national experience and decision-making concerning entry modes and
market selection. Whether the international experience is from the same or
another eld of industry seems to be decisive.
CONCLUSIONS
The aim of this chapter was to research the link between the international
experience of the entrepreneur and TMT, and the internationalization of
new ventures. The experience was approached as a possible mediator of
INV development through inuence on specic decisions that might
explain these rms’ development and the consequent internationalization
degree. After reviewing previous ndings on this issue, the research gap
was identied and two areas in need of further empirical research were
presented. This chapter presents ndings for the rst area, that is, the direct
impact of international experience of the entrepreneur and TMT on
internationalization motives and degree (speed of internationalization,
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entry mode commitment and market selection). The empirical ndings are
based on survey data of 211 exporting Finnish SMEs established in 1985
or after, and a qualitative case study of eight Finnish-based INVs. Four
hypotheses of the links were developed for the empirical research and
tested with methods of correlational analysis and ANOVA (together with
the Bonferroni test), followed by further elaboration of the results of the
case study.
To test the three rst hypotheses concerning the relationship between
experience and internationalization, two-tailed correlations were made.
Except for one of the seven variables, all the experience types were related
to speed of internationalization in the expected direction and the results
reveal many signicant relationships between experience and internation-
alization. Especially, prior experience in international work in domestic
rms is related to faster internationalization in the beginning phase of the
new venture, that is, in terms of market entries and export share. The higher
overall international experience level of the TMT is related to gaining a
higher share of sales from foreign markets soon after establishment.
Studying experience abroad as well as prior international work in foreign
rms is signicantly related to rms’ faster entry into many countries. Thus,
these results give partial support to hypothesis 1.
Hypothesis 2 was concerned with relationships between the level of prior
international experience of the entrepreneur and TMT, and the importance
of this experience as a motive in the decision to start international oper-
ations. In new ventures having the entrepreneur and TMT characterized by
high experience as measured by all the seven variables, the decision to start
internationalization also seems to be more strongly aected by this experi-
ence. Thus, the results support hypothesis 2. Finally, in hypothesis 3 a
positive relationship was expected between the importance of experience as
a motive for initiating international operations and the actual internation-
alization degree of the new venture. The decision to start to international-
ize with decision-maker experience as a strong motive indeed correlated
positively with speed of internationalization and signicantly with obtain-
ing a higher share of foreign sales soon after establishment. Thus, partial
support for the third hypothesis was obtained.
To test the discriminating role of experience between highly internation-
alized new ventures and their counterparts, one-way analysis of variance
was performed. The highest experience values could be found in half of the
variables in group 4, that is, rms that can most be characterized as
international new ventures. Three experience types – living abroad, level of
overall international experience and education – were highest in group 3,
that is, rms that after three years of foundation gained over a quarter
of total sales from a few foreign countries. As a surprising nding,
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international studying experience was highest in group 2. Further analyses,
however, suggest that, as compared to marginally exporting new ventures,
the international new ventures (group 4) have signicantly higher scores
only on two types of experience: language skill level of the TMT and inter-
national working experience in domestic rms. Thus, only partial support
for hypothesis 4 was found in the survey sample.
As in the above tests only speed of internationalization was used as a
determinant of internationalization degree, the case studies were used to
give more information about the possible links between experience and
international market and entry strategies. In the case study rms dierent
management-related attributes were found to be important explanatory
factors for internationalization behaviour. International experience was
highest in rms especially characterized by the employment of several
dierent foreign operation modes soon after establishment, whereas in
rms with less experienced managers the international operating was
mainly restricted to exporting. In addition, industry experience gained
through prior assignments was important when looking at the interna-
tional development of the companies. This nding is in line with Siegel
et al. (1993) who found that the experience in a similar industry is a key dis-
criminator of high- and low-growth ventures. Thus, the case results support
the survey ndings concerning the mediating role of experience in decision-
making, and furthermore, they deepen the understanding of the link of
decision-maker experience to specic foreign market entry operations and
related decisions.
When reecting upon the ndings with regard to their theoretical impli-
cations, the following conclusions can be made. Overall the survey ndings
would suggest certain consequences of experience on decision-making
motives concerning internationalization as well as on the actual degree of
internationalization. The survey results indicate that the experience level in
itself is directly related to the degree of internationalization of the ventures.
They also reveal that in rms where the management has gained prior inter-
national experience, this capital has been used in decision-making con-
cerning the initiation of international operations of the current venture,
thus being an important motive behind internationalization. Going further,
the use of experience in decision-making is related to the higher degree of
internationalization of the venture. As compared to other factors in the
decision-making, from 11 factors only inadequate domestic demand
and the fact that the rm had never considered its home market as the
only market had stronger correlations than experience with the speed of
internationalization. The latter motive (view of the market) may indeed
be a consequence of the international experience and thus more inter-
nationally oriented managers running the rm, as is reected by the
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signicant positive correlation between ve experience-level measures and
this particular internationalization motive measure.
The link between experience level and internationalization speed is also
supported by some previous studies. However, as compared to previous
studies, the ndings of this study on the impact of experience on inter-
nationalization through internationalization motives and operational deci-
sions provide important new information for the theory and certainly also
call for more research about the indirect impacts of experience. In the INV
context Madsen and Servais (1997) for example emphasize the consequences
of past experience of new venture founders, for example on the lower per-
ceived uncertainty, increased market knowledge and thereby increased
market commitment of the rm’s operations. However, empirical researches
on the links between these issues published so far are few, and thus the case
study ndings reported here are also important for theory building.
The ndings also have managerial value, especially in the case of new ven-
tures with narrow globally spread markets. These types of cases are growing
in number in many high-tech or highly specialized low-tech industries. As an
example, the ndings are of use from the point of view of the managers
preparing nancing applications for the ventures and of nanciers evaluat-
ing them. It is general that in nancing decisions of new ventures the
nanciers emphasize the skills and background of the management (for
example McKinsey & Company, 1999). This study shows that when evaluat-
ing the success and growth possibilities of new ventures whose product
markets are spread globally over country borders, the critical management
experience is that related to international business and other international
activities. The nanciers should pay special attention to both the entrepre-
neur’s and TMT’s international experience level and its nature (especially
prior work experience, but also other experience types seem consequential).
As the ndings of this study indicate, international experience of dierent
types does have an eect on the decision-making of the new venture as well
as on its actual international growth. Following this, the ndings of this
study may be of use when recruiting the management team of a new venture.
The dierent types of experience backgrounds of the possible managers are
to be appreciated if the new venture seeks rapid international growth.
Future Research
Although this study revealed many relationships between experience and
new venture behaviour, it also calls for deepening this knowledge: A
rather unexplored area is the mechanism behind experience inuences, that
is, how experience impacts behaviour before leading to a higher degree of
internationalization. This study revealed the indirect link of experience
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through decision-making motives used in behaviour, but more knowledge on
the inuence mechanisms of experience is needed. An important area of
future research will also be to seek understanding of the question as to why
the decision-maker’s experience does not always lead to certain consequences
in the rm behaviour. This is reected by the many conicting results in
research. The previous research has usually been based on the assumption
that people having international experience have also been able to learn from
their experience with a similar intensity. However, the knowledge, skills and
expertise of people with similar types (and durations) of experience are likely
to vary and thus indicate dierent consequences on the new ventures that
these people manage later. Possibly, the experience may not lead to an
increase in relevant knowledge in the context of INV that the person is man-
aging, the experience and related expertise may not be utilized or the experi-
ence may lead to a decrease in interest towards internationalization. In the
context of new ventures, focusing on the level of expertise that the entrepre-
neurs and TMT have gained through experience could reveal more consis-
tent relationships between experience and internationalization than has been
achieved so far (see Reuber and Fischer, 1994). Related to this indirect link
of experience to internationalization (through knowledge, skills and exper-
tise), the areas of expertise relevant for internationalization of a (new)
venture need to be identied (see Athanassiou and Nigh, 2002) as well as the
factors that impact upon the expertise that one gains through experiences
and the utilization of this expertise when managing the new venture.
The issue of experience is also closely linked to relationships and net-
works and their social capital. Firstly, the networks that are spread over
country borders increase the international experience of the decision-
makers involved in the network. Second, the networks are important means
of diusion of the experience-based knowledge across persons and compa-
nies. Third, the experience is often in the form of business networks, that is,
business contacts formed in the previous assignments which may be
signicant factors in explaining for example the market and entry mode
choices and the rapid establishment of regular sales abroad. According to
Riddle and Gillespie (2003), the founders of new ventures in the Turkish
clothing export industry ‘seem to be aware of the importance of employing
all of the social contact resources (such as friends and relatives) they have at
their disposal, particularly when seeking information about technological
innovations and buyers’ (p. 112). Likewise, the business contacts held by the
founder and TMT may have a crucial aect. The personal relations may act
as an impulse and rst contact to new international business, and also
strengthen and broaden it (Halinen-Kaila and Salmi, 2001). Going further,
in several studies it is also mentioned that the managers of INVs can be
characterized by strong international orientation or global mindset. Earlier
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ndings suggest that the managers of INVs or born-global rms typically
are growth-oriented, tend to have strong international vision, emphasize a
proactive approach and high commitment to international markets, are
responsive to customers’ needs, and possess high competence in conducting
international marketing activities (for example Rennie, 1993; Oviatt and
McDougall, 1995; Knight, 1997; Nummela et al., 2002). Researching the
link between experience and international orientation could produce impor-
tant results (more specically, whether there exists a positive impact of inter-
national experience on the level of international orientation).
This study revealed the role of many internal and external motives in ini-
tiating international operations and also revealed that, except for inad-
equate demand, the external motives were less important than the internal
(decision-maker experience and interest) motives. However, the industry
nature as well as situational factors in venture internationalization (such as
internationalization of the customer) deserve more attention in the future.
The small sample size, and especially the small number of INVs in this
study, did not allow dierentiation between service and manufacturing
rms or limiting the research to one industry.
Finally, as was noted in this study, experience has been measured
dierently in previous research, and more comprehensive measures and
multidimensional research of the relationships are needed.
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EXVLQHVV DQG HQWUHSUHQHXUVKLS WKHRULHV :KHQ LQWHJUDWLQJ WZR GLIIHUHQW UHVHDUFK VWUHDPV LW EH
FRPHVUHOHYDQWWRH[SORUHKRZWKHXQGHUO\LQJDVVXPSWLRQVRIWKHVWUHDPVILWZLWKHDFKRWKHU)RU
WKLVSXUSRVHWKLVFRQFHSWXDOVWXG\H[DPLQHVWKHEDFNJURXQGWKHRULHVRI,(LQPRUHGHWDLODQGIURP
DQHZYLHZSRLQWE\LGHQWLI\LQJZKHWKHUDGLVFUHSDQF\LQWKHXQGHUO\LQJRULHQWDWLRQVRIWKHFRUH
WKHRULHVRI ,( FDQEH LGHQWLILHGUHJDUGLQJ WKHUROHRISURDFWLYHQHVV DQGUHDFWLYHQHVV 7KLV LVDS
SURDFKHGE\H[SORULQJWKHUROHRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQHQWUHSUHQHXUVKLSDQGLQWHUQD
WLRQDOLVDWLRQWKHRULHVDQGILQDOO\LQWKHLQWHUQDWLRQDOHQWUHSUHQHXUVKLSWKHRU\7KURXJKWKLVH[SOR
UDWLRQ WKHDLPLVWRGLVFXVVKRZH[LVWLQJWKHRULHVFDQ VWUHQJWKHQ,(WKHRU\DQGHQKDQFHRXUFRP
SUHKHQVLRQRIQHZYHQWXUHLQWHUQDWLRQDOLVDWLRQ
%DVHGRQWKLVGLVFXVVLRQVXJJHVWLRQVIRUWKHRU\GHYHORSPHQWDUHGUDZQ'HVSLWHWKHILHOGRI
,( LV JHWWLQJ HVWDEOLVKHG WKH OLWHUDWXUH UHYLHZ FRQGXFWHG LQ WKLV VWXG\ VXJJHVWV WKDW LWV IXUWKHU
GHYHORSPHQWLVIDFHGZLWKDFKDOOHQJHEURXJKWDERXWE\WKHFRUHWKHRULHV¶GLIIHULQJLPSOLFDWLRQV
DERXW SURDFWLYHQHVV DQGUHDFWLYHQHVV &XUUHQWO\ WKHVHDUH LPEDODQFHG LQ ,( DVSURDFWLYHQHVV LV
DGRSWHGDVDQDWXUDOIRXQGDWLRQRI,(WKHRU\RQWKHGHILQLWLRQDOOHYHO7KHLQWHJUDWLRQRILQWHUQD
WLRQDOLVDWLRQ DQG HQWUHSUHQHXUVKLS WKHRULHV RQ ,( WKHRU\ DQG WKH XQGHUVWDQGLQJ RI QHZ YHQWXUH
LQWHUQDWLRQDOLVDWLRQUHTXLUHSDUDOOHODFNQRZOHGJHPHQWRISURDFWLYHQHVVDQGUHDFWLYHQHVV ,PSOLFD
WLRQV IRU IXUWKHU UHVHDUFK DUHDOVRSURYLGHG7KHFRQWULEXWLRQ RI WKLVSDSHU LVPDLQO\WKHRUHWLFDO
DQGIDOOVLQWRWKHSDUDGLJPRILQWHUQDWLRQDOHQWUHSUHQHXUVKLS
.H\ZRUGV 3URDFWLYHQHVV UHDFWLYHQHVV QHZ YHQWXUHV LQWHUQDWLRQDOLVDWLRQ HQ
WUHSUHQHXUVKLSLQWHUQDWLRQDOHQWUHSUHQHXUVKLS
,QWURGXFWLRQ
5HVHDUFKRQQHZYHQWXUHVDQG LQWHUQDWLRQDOLVDWLRQKDVEHHQJRLQJRQIRUVHYHUDO
GHFDGHV'XULQJWKHSDVW\HDUVDUHVHDUFKVWUHDPQDPHGLQWHUQDWLRQDOHQWUHSUH
QHXUVKLS,(KDVGHYHORSHGWKURXJKLQFUHDVHGHYLGHQFHRIIDVWDQGHDUO\LQWHUQD
WLRQDOLVLQJYHQWXUHV0F'RXJDOO5LDOS5LDOSDQG.QLJKW.HXSSDQG
*DVVPDQQ ,(KDVEHHQGHVFULEHGDVDQLQWHUVHFWLRQRIWZRUHVHDUFKWUDGL
WLRQV LQWHUQDWLRQDO EXVLQHVV DQG HQWUHSUHQHXUVKLS 'DQD (WHPDG DQG :ULJKW
0F'RXJDOODQG2YLDWW'HVSLWHWKHILHOGRI,(LVJHWWLQJLQFUHDVLQJO\
HVWDEOLVKHG WKHUH DUH VWLOO LVVXHV WR EH VWXGLHG DQG IXUWKHU FRQVROLGDWLRQ RI WKH
ILHOGLVVWLOO LQSODFH.HXSSDQG*DVVPDQUDLVHHYLGHQFHIRUWKHIDFWWKDW
WKLV IDUFRQWULEXWLRQV WR WKH ILHOGRI,( KDYH IDLOHG WR LQWHJUDWH WKHFRUH WKHRULHV
DQGFRQVHTXHQWO\WKH\FDOOIRULQFUHDVHGDWWHQWLRQWRWKLVLVVXH:KHQLQWHJUDWLQJ
WZRGLIIHUHQWUHVHDUFKVWUHDPVLWEHFRPHVUHOHYDQWWRH[SORUHKRZWKHXQGHUO\LQJ
DVVXPSWLRQVRIWKHVWUHDPVILWZLWKHDFKRWKHUDQGKRZWKH\FDQEHXWLOLVHGLQD
FRPSOHPHQWDU\PDQQHU WRHQKDQFHD QHZWKHRU\7KLVFDQEHGRQHE\H[SORULQJ
 $FWD:DVDHQVLD
FRPPRQWKHPHVLQWKHWKHRULHV$ZLGHO\FLWHGGHILQLWLRQRI,(KDVEHHQSURYLGHG
E\0F'RXJDOODQG2YLDWW DFFRUGLQJWRZKLFKLQWHUQDWLRQDOHQWUHSUH
QHXUVKLS LV ³D FRPELQDWLRQRI LQQRYDWLYH SURDFWLYH DQG ULVNVHHNLQJ EHKDYLRXU
WKDWFURVVHVQDWLRQDOERUGHUVDQGLVLQWHQGHGWRFUHDWHYDOXHLQRUJDQL]DWLRQV´7KH
WKUHHFRQFHSWVRILQQRYDWLYHSURDFWLYHDQGULVNVHHNLQJEHKDYLRXUGLUHFWO\RULJL
QDWHIURPHQWUHSUHQHXUVKLSWKHRULHVDQGIROORZWKHZD\&RYLQDQG6OHYLQ
GHILQHHQWUHSUHQHXULDORULHQWDWLRQ7KXVWKHTXHVWLRQDULVHVKRZWKHVHWKUHHFRQ
FHSWVFRLQFLGHZLWKWKHLQWHUQDWLRQDOEXVLQHVVWKHRULHV-RQHVDQG&RYLHOOR
LGHQWLI\ LQQRYDWLRQWR EHDFRPPRQFKDUDFWHULVWLF IRUERWKHQWUHSUHQHXUVKLS DQG
LQWHUQDWLRQDOEXVLQHVV WKHRULHV LQ WKHLUDUWLFOHRQHQWUHSUHQHXULDOLQWHUQDWLRQDOLVD
WLRQEHKDYLRXU$OVR ULVNVHHNLQJ LVGLVFXVVHG LQ LQWHUQDWLRQDOEXVLQHVV WKHRULHV
ZKHUHDQLQFUHDVHLQUHVRXUFHFRPPLWPHQWDEURDGLVVHHQDVDQLQFUHDVH LQULVN
WDNLQJ,QDGGLWLRQWKHFRQFHSWRIULVNDYHUVHQHVVLVLGHQWLILDEOHLQLQWHUQDWLRQDOL
VDWLRQWKHRULHV
,QWUDGLWLRQDOLQWHUQDWLRQDOLVDWLRQWKHRULHVPDLQO\WKHFRXQWHUSDUWRISURDFWLYHQHVV
LHUHDFWLYHQHVVKDVEHHQGLVFXVVHGDVLQWHUQDWLRQDOLVDWLRQLVVHHQDVDYHQWXUH¶V
UHDFWLRQWRVWLPXOXVHJ -RKDQVRQDQG9DKOQH )RUH[DPSOH WKHLQWHUQD
WLRQDOLVDWLRQSURFHVVKDVWUDGLWLRQDOO\EHHQUHJDUGHGWREHJLQZLWKUHDFWLQJWRXQ
VROLFLWHGRUGHUV HJ -RKDQVRQDQG9DKOQH %LONH\DQG7HVDU
&DYXVJLO5HLG&]LQNRWD,QHQWUHSUHQHXUVKLSWKHYHQWXUHLVLQ
WXUQGHVFULEHGDVDSURDFWLYHDFWRUZKHUHWKHHQWUHSUHQHXU¶VDFWLYHREVHUYDWLRQRI
DQ RYHUORRNHG RSSRUWXQLW\ FUHDWHV EXVLQHVV HJ 6FKXPSHWHU  .LU]QHU
%DVHGRQWKHVHQRWLRQVZHKDYHFKRVHQWRIRFXVRQWKHFRQFHSWVRISURDF
WLYHQHVVDQGUHDFWLYHQHVVFI0LOOHUDQG)ULHVHQDQGWKHFRLQFLGHQFHRIWKH
SRVVLEOHLPSOLFLWRUH[SOLFLWDVVXPSWLRQVRQWKHVHLQWKHFRUHWKHRULHVRI,(7KH
TXHVWLRQWREHVWXGLHGLQWKLVFRQFHSWXDOSDSHULVLIDGLVFUHSDQF\LQWKHXQGHUO\
LQJRULHQWDWLRQVRI WKHFRUHWKHRULHVRI,(FDQEHLGHQWLILHGUHJDUGLQJWKHUROHRI
SURDFWLYHQHVVDQGUHDFWLYHQHVV7RDGGUHVVWKHUHVHDUFKTXHVWLRQWKHPDLQREMHF
WLYHRIWKHSDSHULVWRH[SORUHWKHUROHRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQHQWUH
SUHQHXUVKLS DQG LQWHUQDWLRQDOLVDWLRQ WKHRULHV DQG ILQDOO\ LQ WKH LQWHUQDWLRQDO
HQWUHSUHQHXUVKLS WKHRU\ 7KURXJK WKLV H[SORUDWLRQ LW LV GLVFXVVHG KRZ H[LVWLQJ
WKHRULHVFDQVWUHQJWKHQ,(WKHRU\DQGHQKDQFHRXUFRPSUHKHQVLRQRIQHZYHQWXUH
LQWHUQDWLRQDOLVDWLRQ
7KH SDSHU LV RUJDQLVHG DV IROORZV )LUVW WR SURYLGH D FRQFHSWXDO EDVLV IRU WKH
VWXG\ WKHGHILQLWLRQVRISURDFWLYHQHVVDQGUHDFWLYHQHVVDQGRWKHUFORVHO\UHODWHG
WHUPLQRORJ\XVHGLQWKHWKUHHVWUHDPVDUHUHYLHZHGDFFRPSDQLHGZLWKDOLWHUDWXUH
WDEOH 1H[W WKH VWXG\ JRHV GHHSHU LQWR SUHYLRXV HQWUHSUHQHXUVKLS UHVHDUFK DQG
HODERUDWHVWKHDVVRFLDWLRQREVHUYHGLQWKHGLVFLSOLQHEHWZHHQHQWUHSUHQHXUVKLSRQ
RQHKDQGDQGSURDFWLYHQHVVDVZHOODVUHDFWLYHQHVVRQWKHRWKHU$IWHUWKDWLWGLV
$FWD:DVDHQVLD
FXVVHVSURDFWLYHQHVVDQGUHDFWLYHQHVVIURPDYLHZSRLQWRILQWHUQDWLRQDOEXVLQHVV
WKHRULHV)RFXVLVODLGRQWKHRULHVXVHGLQWKHFRQWH[WRIVPDOOHUYHQWXUHV LHEH
KDYLRXUDO LQWHUQDWLRQDOLVDWLRQ WKHRULHV DV WKH VWDJH PRGHOV DQG WKH QHWZRUN
DSSURDFK)LQDOO\ WKHVWXG\UHYLHZV WKH LQWHUQDWLRQDOHQWUHSUHQHXUVKLS OLWHUDWXUH
LQ OLJKW RI SURDFWLYHQHVV DQG UHDFWLYHQHVV 7KH VWXG\ HQGV ZLWK FRQFOXVLRQV DQG 
LPSOLFDWLRQVIRUIXUWKHUUHVHDUFK
3URDFWLYHQHVVDQGUHDFWLYHQHVV±UHIOHFWLRQVIURPWKHRU\
3URDFWLYHQHVVDQGUHDFWLYHQHVVFDQEHGHILQHGLQDQXPEHURIZD\V,QWKH2[IRUG
(QJOLVK'LFWLRQDU\9RO;,,9RO;,,,SURDFWLYHQHVVUHIHUVWRD
SHUVRQRUDQRUJDQLVDWLRQWKDW³«FUHDWHVRUFRQWUROVDVLWXDWLRQE\WDNLQJWKHLQL
WLDWLYH RU E\ DQWLFLSDWLQJ HYHQWV DV RSS WR UHVSRQGLQJ WR WKHP DO
VR«LQQRYDWLYH WHQGLQJ WR PDNH WKLQJV KDSSHQ´ VR LW GHDOV ZLWK SUHHPSWLYH
SUREOHPLGHQWLILFDWLRQDQGVROYLQJDVZHOODVRSSRUWXQLW\H[SORUDWLRQDQGH[SORL
WDWLRQ5HDFWLYHQHVVLQWXUQLVGHILQHGDV³7RDFWRUGLVSOD\VRPHIRUPRIHQHU
J\LQUHVSRQVHWRDVWLPXOXVWRXQGHUJRDFKDQJHXQGHUVRPHLQIOXHQFH´RU³7R
DFW LQ RSSRVLWLRQ WR VRPH IRUFH´ WKXV LW GHDOV ZLWK UHVSRQGLQJ DIWHUZDUGV WR
VRPHWKLQJ WKDW KDV DOUHDG\ WDNHQ SODFH 2SSRUWXQLWLHV DQG WKUHDWV DUH VWURQJO\
UHODWHGWRSURDFWLYHQHVVDQGUHDFWLYHQHVV'XWWRQDQG-DFNVRQ&KDWWRSDGK
\D\*OLFNDQG+XEHU9HQWXUHVFDQEHKDYHHLWKHUUHDFWLYHO\RUSURDF
WLYHO\WRZDUGRSSRUWXQLWLHVDQGWKUHDWVRULJLQDWLQJIURPZLWKLQWKHYHQWXUHRULWV
H[WHUQDOHQYLURQPHQW
,Q WDEOH WKHSURDFWLYHQHVVDQG UHDFWLYHQHVV UHODWHG WHUPLQRORJ\XVHG LQHQWUH
SUHQHXUVKLS LQWHUQDWLRQDOLVDWLRQ DQG LQWHUQDWLRQDO HQWUHSUHQHXUVKLS OLWHUDWXUH LV
UHYLHZHG7KHOLWHUDWXUHUHYLHZZDVFRQGXFWHGRQERWKWKHRUHWLFDODQGHPSLULFDO
VWXGLHV SXEOLVKHG LQ ERRNV DQG SHHUUHYLHZHG MRXUQDOV LQ WKH DIRUHPHQWLRQHG
ILHOGV ,Q WKH UHYLHZDOVR WKRVH VWXGLHV ZHUH LQFOXGHG WKDW GLG QRW XVH WKH H[DFW 
WHUPLQRORJ\RISURDFWLYHQHVVRU UHDFWLYHQHVV EXW DGGUHVVHG FORVHO\UHODWHGSKH
QRPHQD 3URDFWLYHQHVV DQG UHDFWLYHQHVV DQG WKHLU UHODWHG FRQFHSWXDOLVDWLRQV DUH
DQDO\VHG LQGLIIHUHQW OHYHOVDQGFRQWH[WVDV LQGLFDWHGLQWKHWDEOH7KHWDEOHSUR
YLGHVDFRQFHSWXDOEDVLVIRUWKHIXUWKHUDQDO\VLVRIWKHUROHRISURDFWLYHQHVVDQG
UHDFWLYHQHVVLQWKHWKUHHWKHRULHVDQGZLOOEHGLVFXVVHGLQPRUHGHWDLOLQWKHFRP
LQJVHFWLRQV
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,QVHYHUDORIWKH OLVWHGVWXGLHV WKHWKHRUHWLFDOIRXQGDWLRQVRIWKHWHUPLQRORJ\DUH
GHULYHGIURPVWUDWHJ\OLWHUDWXUH$PRQJWKHVWUDWHJ\OLWHUDWXUH0LOOHUDQG)ULHVHQ
   0LQW]EHUJ  DQG 9HQNDWUDPDQ  KDYH LQVSLUHG
PDQ\DXWKRUVDQGWKHLUOLQHRIWKLQNLQJ$SSHQGL[WKHUHIRUHRIIHUVDFORVHUDV
VHVVPHQWRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQWKHVWUDWHJ\OLWHUDWXUH
3URDFWLYHQHVVDQGUHDFWLYHQHVVIURPDQHQWUHSUHQHXUVKLS
YLHZSRLQW
(QWUHSUHQHXUVKLS LV RIWHQGHVFULEHG DV SURDFWLYH ULVNWDNLQJ DQG LQQRYDWLYH EH
KDYLRXU UHVXOWLQJ IURP WKH GLVFRYHU\ RI D QRYHO FRPSHWLWLYH DGYDQWDJH 0LOOHU
&RYLQDQG6OHYLQ.XUDWNR ,UHODQGDQG+RUQVE\ ,Q UHVHDUFK
RQHQWUHSUHQHXULDOYHQWXUHV SURDFWLYHQHVV KDVDOVR EHHQVXJJHVWHG WR EHRQHRI
WKHILYHLQGHSHQGHQWO\YDU\LQJGLPHQVLRQVRIHQWUHSUHQHXULDORULHQWDWLRQ±DXWRQ
RP\ LQQRYDWLYHQHVV ULVNWDNLQJ SURDFWLYHQHVV DQG FRPSHWLWLYH DJJUHVVLYHQHVV
/XPSNLQDQG'HVV7KXVSURDFWLYHQHVVLVDQLQKHUHQWFKDUDFWHULVWLFDVVR
FLDWHGZLWKHQWUHSUHQHXUVKLS2SSRUWXQLW\VHHNLQJLGHQWLILFDWLRQDQGH[SORLWDWLRQ
DUH IXUWKHUPRUH FHQWUDO DFWLYLWLHV WR WKH HQWUHSUHQHXU 6KDQH DQG9HQNDWDUDPDQ
7KHVHDFWLYLWLHVLQFOXGHSURDFWLYHQHVVDVWKH\EXLOGRQWKHDVVXPSWLRQWKDW
WKH HQWUHSUHQHXU LV DFWLYHO\ LQYROYHG LQ DQWLFLSDWLQJ DQG VHHNLQJ RSSRUWXQLWLHV
UDWKHUWKDQDFWVXSRQUHDGLO\DYDLODEOHH[WHUQDORSSRUWXQLWLHV/XPSNLQDQG'HVV
 VXJJHVW WKDW DSURDFWLYH YHQWXUH LVD OHDGHUEXW QRW DOZD\VD ILUVWPRYHU
DQG DJUHHZLWK9HQNDWUDPDQ   WKDW SURDFWLYHQHVV UHIHUV WR SURFHVVHV
DLPHGDW DQWLFLSDWLQJ DQG DFWLQJRQ IXWXUH QHHGVE\ ³VHHNLQJ QHZRSSRUWXQLWLHV
ZKLFKPD\RUPD\QRWEHUHODWHGWRWKHSUHVHQW OLQHRIRSHUDWLRQV LQWURGXFWLRQRI
QHZ SURGXFWV DQG EUDQGV DKHDG RI FRPSHWLWLRQ VWUDWHJLFDOO\ HOLPLQDWLQJ RSHUD
WLRQVZKLFKDUHLQWKHPDWXUHRUGHFOLQLQJVWDJHVRIOLIHF\FOH´0LOOHU
VWDWHVWKDWDQHQWUHSUHQHXULDOYHQWXUH³LVILUVWWRFRPHXSZLWKµSURDFWLYH¶LQQRYD
WLRQV´ $V GHILQHG E\0LOOHU DQG )ULHVHQ   SURDFWLYHQHVV UHIHUV WR D
FHUWDLQW\SHRIYHQWXUHWHPSHUDPHQWLQWKHVHQVHWKDWZKLOHDSURDFWLYHYHQWXUHLV
WKH³ILUVWWRDFW´DQG³VKDSHVWKHHQYLURQPHQWE\LQWURGXFLQJQHZSURGXFWVWHFK
QRORJLHVDGPLQLVWUDWLYHWHFKQLTXHVHWF´DUHDFWLYHYHQWXUHWHQGVUDWKHUWR³UHDFW
DQGIROORZWKHOHDGHU´5HDFWLYHYHQWXUHVLQWKLVVHQVHZRXOGEHWKRVHWKDWFRS\
WKHLU FRPSHWLWRUV 0LOOHU6XFKEHKDYLRXU LVQRW DVVRFLDWHGZLWKHQWUHSUH
QHXUVKLS
.LU]QHU  VWUHVVHV WKDW HQWUHSUHQHXULDO DFWLYLW\ LV DERXW LGHQWLI\LQJ LVVXHV
WKDWHDUOLHUKDYHEHHQRYHUORRNHG7KLVKHFDOOVHQWUHSUHQHXULDODOHUWQHVV(QWUH
SUHQHXULDO DOHUWQHVV UHIHUV WR D FDSDELOLW\ RI IRUHVHHLQJ RSSRUWXQLWLHVZKHQ RQH
FRPHVDFURVVWKHP.LU]QHU.DLVKDQG*LODG$QHQWUHSUHQHXU
$FWD:DVDHQVLD
VXFFHVVIXOLQGLVFRYHULQJRSSRUWXQLWLHVLVDOOWKHWLPH³VSRQWDQHRXVO\RQWKHORRN
RXW IRUKLWKHUWRXQQRWLFHG IHDWXUHVRIWKHHQYLURQPHQW SUHVHQWRUIXWXUHZKLFK
PLJKW LQVSLUHQHZDFWLYLW\RQKLVSDUW´ .LU]QHU 7KLVFOHDUO\GHPRQ
VWUDWHV SURDFWLYH EHKDYLRXU 6R GRHV WKH 6FKXPSHWHULDQ YLHZ RI HQWUHSUHQHXUV
VLQFHFKDUDFWHULVWLFVDVFUHDWLYLW\ EROGQHVVDQG LPDJLQDWLYHQHVVDUHHPSKDVL]HG
,QDGGLWLRQ³WKH6FKXPSHWHULDQHQWUHSUHQHXUGRHVQRWSDVVLYHO\RSHUDWHLQDJLY
HQZRUOG UDWKHUKHFUHDWHVDZRUOGGLIIHUHQW IURPWKDWZKLFKKHILQGV´.LU]QHU
  3URDFWLYHQHVV LV IXUWKHUPRUHSUHVHQW LQ6FKXPSHWHU¶V YLHZ WKDW WKH
HQWUHSUHQHXULVDIRUZDUGORRNLQJLQQRYDWRU³ZKREUHDNVXSHVWDEOLVKHGURXWLQHV
DQG RSSRVHV WKH ROG ZD\ RI GRLQJ WKLQJV´ %URXZHU   $FFRUGLQJ WR
6FKXPSHWHU   LQQRYDWLRQV DUH QHZ FRPELQDWLRQV RI UHVRXUFHV 7KH
QHZFRPELQDWLRQVRIUHVRXUFHVQHHGQRWRQO\EHQHZSURGXFWVRUVHUYLFHVEXWFDQ
DOVRWDNHWKHIRUPRIGLVFRYHU\RIQHZUDZPDWHULDOVQHZPHWKRGVRISURGXFWLRQ
QHZZD\VRIRUJDQLVLQJRUQHZJHRJUDSKLFDOPDUNHWV&DVVRQSRLQWVRXW
WKDW WKURXJK GLVWULEXWLRQ FKDQQHO LQQRYDWLRQ HQWUHSUHQHXUV HQJDJH LQ H[WHQGLQJ
H[LVWLQJ PDUNHWV WR QHZ FXVWRPHUV DQG WKURXJK SURGXFW LQQRYDWLRQ WKH\ HYHQ
FUHDWHQHZPDUNHWVWKDWKDYHQRWH[LVWHGIURPEHIRUH3DUDOOHOVFDQWKXVGLUHFWO\
EHGUDZQEHWZHHQLQQRYDWLRQDQGSURDFWLYHQHVV/XPSNLQDQG'HVVDOVR
VWDWHWKDWDSURDFWLYH IRUZDUGORRNLQJSHUVSHFWLYH LVFORVHO\OLQNHGWRLQQRYDWLRQ
DQG LQQRYDWLYHQHVV 7KHVH DUH DOO H[DPSOHV RI KRZ HQWUHSUHQHXUVKLS KDV EHHQ
GHVFULEHGLQDSURDFWLYHPDQQHU+RZHYHULQHQWUHSUHQHXUVKLSUHVHDUFKDOVRRWKHU
VLJQV RI SURDFWLYHQHVV FDQ EH IRXQG HYHQ WKRXJK WKHVH VLJQV DUH QRW H[SOLFLWO\
UHODWHG WRSURDFWLYHQHVV$VDQH[DPSOHHQWUHSUHQHXUV DUHVDLG WR EHPRUHRSWL
PLVWLF WKDQSHRSOHZKRGR QRW LQYHVW LQSURMHFWV &DVVRQ7KLVRSWLPLVP
FUHDWHVDQRSSRUWXQLW\IRUWKHHQWUHSUHQHXUDVWKHSHVVLPLVPRIRWKHUVFRQVWLWXWHV
DSV\FKRORJLFDOEDUULHUIRUWKHPWRHQWHUDPDUNHW7KLVLQWXUQPDNHVLWSRVVLEOH
IRU WKH HQWUHSUHQHXU WR H[SORLW RSSRUWXQLWLHV RWKHUV GR QRW \HW EHOLHYH LQ ZKLFK 
FDQEHVHHQDVDVLJQRISURDFWLYHQHVV%\GHILQLWLRQWKHSKHQRPHQRQRIHQWUHSUH
QHXUVKLSLQYROYHVSURDFWLYHEHKDYLRXU6RLVUHDFWLYHQHVVDWDOOPHQWLRQHGZLWKLQ
WKHHQWUHSUHQHXUVKLSUHVHDUFKILHOG"%DVHGRQWKHOLWHUDWXUHUHYLHZFRQGXFWHGZH
FODLP WKDW UHDFWLYHQHVV KDV EHHQ DVVRFLDWHG ZLWK QRQHQWUHSUHQHXULDO YHQWXUHV
DQGWKXVLWLVGLVFXVVHGYHU\VFDUFHO\DQGQDUURZO\DVWKHRSSRVLWHRIHQWUHSUH
QHXUVKLSLQHQWUHSUHQHXUVKLSWKHRU\
3URDFWLYHQHVVDQGUHDFWLYHQHVVIURPDQLQWHUQDWLRQDOLVDWLRQ
YLHZSRLQW
7KHGHYHORSPHQWRIWKHUHVHDUFKWUDGLWLRQRQLQWHUQDWLRQDOLVDWLRQDQGWKHPXOWLQD
WLRQDOHQWHUSULVH KDV EHHQHYLGHQFHG WKURXJKGLIIHUHQWDSSURDFKHV,QGXVWULDORU
JDQLVDWLRQ WKHRU\ LQWHUQDOLVDWLRQ WKHRU\ RI WKH 01( 7UDQVDFWLRQFRVW WKHRU\
 $FWD:DVDHQVLD
(FOHFWLF WKHRU\RI LQWHUQDWLRQDOSURGXFWLRQ5HVRXUFHEDVHGYLHZDQG1RUGLF UH
VHDUFKLH WKHFRQWULEXWLRQVRQ LQWHUQDWLRQDOLVDWLRQSURFHVV WKHRU\VWDJHPRGHOV
DQG WKHQHWZRUN DSSURDFK HJ:HLVIHOGHU (VSHFLDOO\ WKH IRUHLJQGLUHFW
LQYHVWPHQWWKHRU\DQGWKHVWDJHPRGHOVKDYHLQWKHKLVWRU\RILQWHUQDWLRQDOEXVL
QHVV UHVHDUFK UHSUHVHQWHG WZR PDLQ VFKRROV RI LQWHUQDWLRQDOLVDWLRQ UHVHDUFK DQ
HFRQRPLFVVFKRRODQGDEHKDYLRXUDOVFKRRO%HQLWR DQG:HOFKZLWKERWK
DSSURDFKHV VHHLQJ YHQWXUHV WR H[HUFLVH VRPH IRUPRI VWUDWHJLF GHFLVLRQPDNLQJ
EHKDYLRXU+RZHYHUDVD IUDPHZRUNIRUFRQFHSWXDOGHYHORSPHQWDQGDQDO\VLVRI
LQWHUQDWLRQDOLVDWLRQRIVPDOOHUYHQWXUHVWKHVWDJHPRGHOVDORQHRULQFRPELQDWLRQ
ZLWKWKHQHWZRUNDSSURDFKKDYHSUHYDLOHG&RYLHOORDQG0F$XOH\%DVHG
RQ WKHVH DUJXPHQWV WKLV VWXG\SODFHV VSHFLDO DWWHQWLRQ WR WKHVH WZR DSSURDFKHV
DQGWKHLUSRVVLEOHDVVXPSWLRQVRQSURDFWLYHQHVVUHDFWLYHQHVVLQWKHXQGHUVWDQGLQJ
RIWKH LQWHUQDWLRQDOLVDWLRQRIYHQWXUHV LH WKHEHKDYLRXUDOVFKRRODQG LQWHUQD
WLRQDOLVDWLRQ SURFHVV PRGHOV ± WKH8SSVDODPRGHO -RKDQVRQ DQG:LHGHUVKHLP
3DXO-RKDQVRQDQG9DKOQH WKH,QQRYDWLRQPRGHO%LONH\DQG7HVDU
 &DYXVJLO  DQG /XRVWDULQHQ¶V  DSSURDFK DQG  WKH1HWZRUN
DSSURDFKRILQWHUQDWLRQDOLVDWLRQHJ-RKDQVRQDQG0DWWVVRQ&RYLHOORDQG
0XQUR
5HYLHZRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQLQWHUQDWLRQDOLVDWLRQSURFHVVPRGHOV
$FFRUGLQJWRWKHLQWHUQDWLRQDOLVDWLRQSURFHVVPRGHOVVWDJHPRGHOV WKHLQWHUQD
WLRQDOLVDWLRQRIYHQWXUHV LV YLHZHGDV DSURFHVV LQZKLFKYHQWXUHV JUDGXDOO\ LQ
FUHDVH WKHLU LQWHUQDWLRQDO LQYROYHPHQW 7KH GLIIHUHQW SURFHVV PRGHOV LQWURGXFH
VOLJKWO\YDU\LQJVWDJHVWRGHVFULEHWKHLQFUHDVHRIFRPPLWPHQWLQLQGLYLGXDOFRXQ
WULHV8SSVDODPRGHORULQJHQHUDO,QQRYDWLRQPRGHO8QOLNHLQWKHRWKHUPRG
HOV/XRVWDULQHQ¶V  VWDJHPRGHOHPSKDVL]HV LQWHUQDWLRQDOLVDWLRQ WR LQFOXGH
QRWRQO\RXWZDUGRSHUDWLRQVEXWDOVR LQZDUGDQGFRRSHUDWLYHPRGHVRILQWHUQD
WLRQDODFWLYLW\,QWKHVWDJHPRGHOVWKHYHQWXUHVDUHVHHQWRDGYDQFHZLWKDVORZ
SDFHLQWKHLUIRUHLJQRSHUDWLRQV%HFDXVHRIWKHSUHYDLOLQJREVWDFOHVVXFKDVODFN
RINQRZOHGJHUHVRXUFHVDQGXQFHUWDLQW\WKHYHQWXUHVVWDUWRSHUDWLQJDEURDGRQO\
DIWHU ILUVW GHYHORSLQJ LQ WKH GRPHVWLF PDUNHW 7KH YHQWXUH VWDUWV IRUHLJQ RSHUD
WLRQV W\SLFDOO\ E\H[SRUWLQJ WR QHLJKERXULQJ FRXQWULHVRU FRXQWULHV WKDW DUHZHOO
NQRZQDQGVLPLODUHJZLWKUHJDUGWREXVLQHVVSUDFWLFHV%LONH\DQG7HVDU
-RKDQVRQDQG:LHGHUVKHLP3DXO-RKDQVRQDQG9DKOQH7KH8SSVDOD
PRGHO KDV EHHQ FULWLFLVHG IRU WKH IDFW WKDW LW GRHVQRW H[SODLQZK\DQG KRZ WKH
LQWHUQDWLRQDOLVDWLRQDFWXDOO\EHJLQV$QGHUVHQLHWKHLQLWLDOFRQGLWLRQVDQG
PRWLYDWLRQVZKLFK LQ WXUQ DUH VHHQ DV FUXFLDO IDFWRUV LQ H[SODLQLQJ LQWHUQDWLRQDO
VPDOOQHZYHQWXUHV(VSHFLDOO\WKH,QQRYDWLRQPRGHOVXJJHVWVWKDWYHQWXUHVEHJLQ
WR H[SRUW EHFDXVH WKH\UHFHLYHXQVROLFLWHG UHTXHVWV IURPDEURDG$KDURQL
$FWD:DVDHQVLD
%LONH\DQG7HVDU:RUW]HODQG:RUW]HO9DUDOGR$VWKHIRUHLJQ
GHPDQGLQFUHDVHVWKHYHQWXUHVSURJUHVVWRPRUHRUJDQLVHGDQGFRPPLWWHGH[SRUW
LQJ$FFRUGLQJWRWKH8SSVDODPRGHOH[SRUWLQJOHDGVWRLQFUHDVHGH[SHULHQFHDQG
NQRZOHGJHRIWKHIRUHLJQPDUNHWVFXOWXUHDQGODQJXDJHDQGUHGXFHVXQFHUWDLQW\
WKXVHQFRXUDJLQJYHQWXUHVWRDGYDQFH LQWKHLU LQWHUQDWLRQDOLVDWLRQSDWK-RKDQVRQ
DQG9DKOQH ,QWHUQDWLRQDOLVDWLRQ LV VHHQDV DFRQVHTXHQFHRI LQFUHPHQWDO
ULVNDYHUVHDQGUHOXFWDQWDGMXVWPHQWWRFKDQJLQJFRQGLWLRQVRIWKHYHQWXUHDQGLWV
HQYLURQPHQW-RKDQVRQDQG9DKOQH
%DVHGRQWKHVHQRWLRQVRQWKHVWDJHPRGHOV WKHLU H[SODQDWLRQRIYHQWXUHEHKDY
LRXU LPSOLHVDUHODWLYHO\UHDFWLYHYLHZ7KH\HPSKDVL]HHVSHFLDOO\UHDFWLYHLQWHU
QDWLRQDOLVDWLRQVWLPXODWRUVDQGDGDSWLYHRUJDQLVDWLRQDOOHDUQLQJDVDFRQVHTXHQFH
RIDGMXVWLQJWRFKDQJLQJFRQGLWLRQV ,Q8SSVDOD DQG ,QQRYDWLRQPRGHOV LVVXHV
EDVLFDOO\LQIOXHQFLQJWKHSDWWHUQDUHH[SHULHQFHUHVRXUFHVXQVROLFLWHGRUGHUVDQG
SV\FKLFGLVWDQFHRIWKHPDUNHWV0RUHRYHU WKHGLIIHUHQW W\SHVRIEDUULHUV WRH[
SRUWLQJ RU LQWHUQDWLRQDOLVLQJ KDYH UHFHLYHG FRQVLGHUDEOH DWWHQWLRQ LQ WUDGLWLRQDO
LQWHUQDWLRQDOLVDWLRQUHVHDUFK0DWWVVRQ7KHHPSKDVLVRIEDUULHUV VXFKDV
ODFNRINQRZOHGJHLQVWHDGRIRSSRUWXQLWLHVLVDOWKRXJKQRWH[SOLFLWO\DVLJQRID
UHDFWLYHVWDQFHWRYHQWXUHEHKDYLRXU FI WKHRSWLPLVPDQGRSSRUWXQLW\HPSKDVLV
LQHQWUHSUHQHXUVKLS
+RZHYHU DOUHDG\ LQ WKH ¶V HQWUHSUHQHXUVKLS DQG LQWHUQDWLRQDO RULHQWDWLRQ
ZHUH DFNQRZOHGJHG DV VWLPXOL IRU LQWHUQDWLRQDOLVDWLRQ $ VLJQ RI SURDFWLYHQHVV
FDQEHVHHQLQ&DYXVJLO¶VUHVHDUFKZKHUHH[SHFWDWLRQVDQGDVSLUDWLRQVRI
WKHPDQDJHPHQW DQG DJJUHVVLYHQHVVZHUH LPSRUWDQW GHWHUPLQDQWV RI H[SRUW EH
KDYLRXU+RZHYHUVWLOOWKHXQVROLFLWHGRUGHUVZHUHHPSKDVL]HG LQH[SODLQLQJ LQL
WLDOH[SRUWVZKLOH WKH LQWHUQDOPRWLYHVPLJKW LQIOXHQFH LQODWHUVWDJHV/HRQLGRX
.DWVLNHDV3DOLKDZDGDQDDQG6S\URSRXORX DUJXH WKDW VPDOOYHQWXUHV¶ LQ
WHUQDWLRQDOLVDWLRQ SURFHVV LV DIIHFWHG VLPXOWDQHRXVO\ E\ UHDFWLYH DQG SURDFWLYH
PRWLYHVWKHIRUPHUPRWLYHRIWHQVHHQDVPRUHLPSRUWDQWLQWKHILUVWVWDJHVRIH[
SRUWLQJ/HRQLGRXHWDO
,Q WKHLU ODWHU GHYHORSPHQW RI WKH8SSVDODPRGHO -RKDQVRQ DQG 9DKOQH 
KDYH LQWHJUDWHG WKHPHFKDQLVPVRIWKHRULJLQDOPRGHOZLWKWKHQHW
ZRUNDSSURDFK,QVWHDGRIFRQFHQWUDWLQJRQFRXQWU\PDUNHWWKHIRFXVRIDQDO\VLV
LV RQ WKH UHODWLRQVKLS OHYHO DQG SDUWLFXODUO\ RQ WKH FDXVDO FKDLQ RI UHODWLRQVKLS 
FRPPLWPHQWRYHUUHODWLRQVKLSNQRZOHGJHGHYHORSPHQWDQGXQFHUWDLQW\UHGXFWLRQ
DQGRQWKLVQHWZRUNNQRZOHGJHGHYHORSPHQWWRRSSRUWXQLW\GHYHORSPHQW-RKDQ
VRQDQG9DKOQH:KLOH VWUHVVLQJ WKH LPSRUWDQFHRIRSSRUWXQLW\GH
YHORSPHQW LQWKHPRGHODQGWKXVLQGLFDWLQJVRPHSURDFWLYHQHVVLQWKHLUYLHZWKH
 $FWD:DVDHQVLD
UHGHYHORSHGPRGHOKRZHYHUVHHVWKHRSSRUWXQLW\DVDQRXWFRPHWKH ODVWVWDJH
LQWKHLQWHUQDWLRQDOLVDWLRQSURFHVVPRGHOLQDVOLJKWO\UHDFWLYHPDQQHU
,QWKHIROORZXSDUWLFOHIURP-RKDQVRQDQG9DKOQHUHVSRQGWRWKHFULWLFLVP
GLUHFWHGWRZDUGWKHLURULJLQDOPRGHO7KH\DFNQRZOHGJHWKDWDVSHFWVVXFKDVEDU
ULHUVFRQVWUDLQWVDQGSV\FKLFGLVWDQFHZHUHH[SOLFLW LQWKHLUPRGHOKRZHYHUWKH\
VWLOODUJXHWKDWHQDEOHUVRILQWHUQDWLRQDOL]DWLRQDQGRSSRUWXQLW\GHYHORSPHQWDOVR
ZHUHLQFOXGHG\HWPRUHLPSOLFLWO\7KH\DOVRHPSKDVL]HWKDWWKHLUPRGHOZDVQRW
DERXWULVNDYRLGDQFHRUXQFHUWDLQW\UHGXFWLRQEXWDERXWLQGLFDWLQJDQHHGIRUULVN
PDQDJHPHQW7KXVWKHLQWHQWLRQVUHJDUGLQJWKHLUPRGHOVHHPWRKDYHEHHQWREH
PRUHSRVLWLYHDQGSURDFWLYHWKDQKRZWKHLUZRUNLQGHHGKDVEHHQLQWHUSUHWHG,Q
WKHUHYLVHG8SSVDODPRGHO-RKDQVRQDQG9DKOQHFODLPWKDW LQWHUQDWLRQDOL
VDWLRQDQGHQWUHSUHQHXUVKLS UHVHPEOHHDFKRWKHU WR D ODUJH H[WHQW HJ UHJDUGLQJ
ULVNXQFHUWDLQW\DQGRSSRUWXQLW\GHYHORSPHQW7KHUHYLVHGQHWZRUNEDVHGPRGHO
KDVDFFRUGLQJWR-RKDQVRQDQG9DKOQHVRPHLPSOLFDWLRQVIRUWKHLQWHU
QDWLRQDOL]DWLRQSURFHVV )RU H[DPSOH WKH\SRLQW RXW WKDW UHDVRQV IRU IRUHLJQH[
SDQVLRQPD\HLWKHU EH ³WKH OLNHOLKRRGRI ILQGLQJ LQWHUHVWLQJEXVLQHVVRSSRUWXQL
WLHV´ RU WKH GHVLUH RI H[LVWLQJ UHODWLRQVKLS SDUWQHUV WR IROORZ WKHP DEURDG 7KH 
IRUPHULVFOHDUO\SURDFWLYHZKHUHDVWKHODWWHULVDUHDFWLYHUHDVRQWRLQWHUQDWLRQDO
LVH7KXVWKHUHFHQWUHYLVHG8SSVDODPRGHOPRUHH[SOLFLWO\LQYROYHVVLJQVRIERWK
SURDFWLYHQHVVDQGUHDFWLYHQHVV
5HYLHZRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQWKHQHWZRUNDSSURDFKWR
LQWHUQDWLRQDOLVDWLRQ
,QDGGLWLRQWRWKHLQFUHPHQWDOVWDJHWKHRULHVWKHQHWZRUNDSSURDFKKDVKDGDFRQ
VLGHUDEOHLPSDFWRQVPDOOYHQWXUHLQWHUQDWLRQDOLVDWLRQUHVHDUFKDQGQHWZRUNVKDYH
EHHQ UHODWHG WR VXFFHVVIXO60( LQWHUQDWLRQDOLVDWLRQE\ VHYHUDO DXWKRUV HJ -R
KDQVRQ DQG 0DWWVVRQ  )RUVJUHQ DQG -RKDQVRQ  &RYLHOOR DQG0XQUR
&KHWW\DQG%ODQNHQEXUJ+ROP5HVHDUFKHUVWDNLQJDQHWZRUN
SHUVSHFWLYH RQ LQWHUQDWLRQDOLVDWLRQ IRFXV RQ WKH UROH RI LQWHURUJDQLVDWLRQDO DQG
LQWHUSHUVRQDO UHODWLRQVKLSV RI WKH YHQWXUH LQ LQWHUQDWLRQDO DFWLYLWLHV 7KH PDLQ
WKRXJKWZLWKLQWKLVDSSURDFKLVWKDWDYHQWXUH¶VLQWHUQDWLRQDOLVDWLRQGHSHQGVPRUH
XSRQWKHRUJDQLVDWLRQ¶VQHWZRUNUHODWLRQVKLSVWKDQRQYHQWXUHVSHFLILFDGYDQWDJHV
&RYLHOOR DQG 0F$XOH\  RU RQ WKH FKDUDFWHULVWLFV FXOWXUH RU SV\FKLF GLV
WDQFHRIWKHPDUNHWFKRVHQ-RKDQVRQDQG0DWWVVRQ&ULFNDQG-RQHV
&KHWW\DQG%ODQNHQEXUJ+ROPFRQFOXGH WKDW EXVLQHVVQHWZRUNVDUH UHOH
YDQWIRULQWHUQDWLRQDOLVDWLRQDVYHQWXUHVLQWHUDFWZLWKQHWZRUNSDUWQHUVLQRUGHUWR
H[WHQGSHQHWUDWHDQGLQWHJUDWHWKHLULQWHUQDWLRQDOPDUNHWV7KHDGYDQWDJHVJDLQHG
WKURXJKWKHQHWZRUNDUHDFFRUGLQJWR&KHWW\DQG%ODQNHQEXUJ+ROPDF
$FWD:DVDHQVLD
FHVV WR QHZ RSSRUWXQLWLHV NQRZOHGJH H[SHULHQFH DV ZHOO DV V\QHUJLHV IURP
VKDUHG UHVRXUFHV )RU VPDOO YHQWXUHV ZLWK OLPLWHG UHVRXUFHV QHWZRUNV RIIHU DQ
DOWHUQDWLYHZD\RIJHWWLQJDFFHVVWRWKHUHVRXUFHVQHHGHGLQRUGHUWRLQWHUQDWLRQDO
LVH3DUWLFXODUO\WKHUHODWLRQVKLSVLQIOXHQFHIRUHLJQPDUNHWVHOHFWLRQHQWU\PRGH
DQGSURGXFWGHYHORSPHQW&RYLHOORDQG0XQUR
1HWZRUNVDVDPHDQIRU LQWHUQDWLRQDOLVDWLRQPD\EHERWKSURDFWLYHDQGUHDFWLYH
)RUH[DPSOH+DUULVDQG:KHHOHUPDNHDGLVWLQFWLRQEHWZHHQWZRW\SHVRI
QHWZRUNV WKRVH WKDW DUH SODQQHG DQG GHYHORSHG VSHFLILFDOO\ IRU WKH SXUSRVH RI
EHQHILWLQJWKHYHQWXUHGXULQJDV\VWHPDWLFDOO\SODQQHGLQWHUQDWLRQDOLVDWLRQSURFHVV
<LS%LVFDUULDQG0RQWLDQGWKRVHWKDWH[LVWIURPEHIRUHDQGWKDWHQWUHSUH
QHXUV HPSOR\ GXULQJ LQWHUQDWLRQDOLVDWLRQ &RYLHOOR DQG 0F$XOH\  ,Q WKH
ILUVWFDVHQHWZRUNLQJPLJKWEHUHJDUGHGDVDSURDFWLYHDFWLYLW\SXUSRVHIXOO\GH
YHORSHG LQ DGYDQFH WR HQDEOH LQWHUQDWLRQDOLVDWLRQ +RZHYHU LQ WKH QHWZRUN DS
SURDFKPXFKRIWKH UHDVRQLQJDOVR VWHPV IURPWKHDVVXPSWLRQ WKDW WKH EXVLQHVV
HQYLURQPHQWLVFRPSRVHGRIQHWZRUNVDQGWKHIDFWWKDWWKHVHQHWZRUNVPRVWRIWHQ
FURVVQDWLRQDOERXQGDULHVFDXVHVYHQWXUHVZKLFKDUHDFWLYHLQDQHWZRUNWRDFWX
DOO\ EH LQWHUQDWLRQDO DV ZHOO 7KDW LV WKH YHQWXUH JRHV DORQJ ZLWK WKH QHWZRUN
IROORZV H[LVWLQJ FXVWRPHUV DEURDG RU VWDUWV LQWHUQDWLRQDO EXVLQHVV DV D FRQVH
TXHQFHRI LQTXLULHV IURPIRUHLJQSDUWQHUV LQ WKHRZQQHWZRUN ,Q WKLV VHQVH WKH
QHWZRUNYLHZFDQEHUHJDUGHGDVDOHVVSURDFWLYHDSSURDFK
3URDFWLYHQHVVDQGUHDFWLYHQHVVIURPDQLQWHUQDWLRQDO
HQWUHSUHQHXUVKLSYLHZSRLQW
,QWKHHDUOLHUFKDSWHUUHDFWLYHDQGSURDFWLYHDVSHFWVLQHQWUHSUHQHXUVKLSDQGLQWHU
QDWLRQDOLVDWLRQWKHRULHVZHUHUHYLHZHG7KHVHUHIOHFWLRQVDUHQRZEURXJKWWRGLV
FXVVLRQWRJHWKHUZLWKWKHFXUUHQWVWDWHRILQWHUQDWLRQDOHQWUHSUHQHXUVKLSUHVHDUFK
7KH HPHUJHQFH RI D UHVHDUFK VWUHDP QDPHG LQWHUQDWLRQDO HQWUHSUHQHXUVKLS ,(
KDVEHHQHYLGHQFHGVLQFHWKH¶V7KHHDUOLHVWUHIHUHQFHVWRHDUO\LQWHUQDWLRQ
DOLVDWLRQ FDQ EH VLWXDWHG LQ WKH ¶V HJ +HGOXQG DQG .YHUQHODQG 
%RQDFFRUVL$V W\SLFDO IRU DQHPHUJLQJ UHVHDUFKDUHD LQJHQHUDO DOVR WKH
VWDWXVRIUHVHDUFKRQ,(DQGLQWHUQDWLRQDOQHZYHQWXUHV,19FDQVWLOOEHUHJDUG
HGUDWKHUGLVSHUVHGDQGH[SORUDWRU\LQQDWXUH'HVSLWHYDVWHPSLULFDOUHVHDUFKRQ
WKHH[LVWHQFHDQGFKDUDFWHULVWLFVRIWKLVSKHQRPHQRQWKHUH LVVWLOOQHHGIRUPRUH
VRSKLVWLFDWHG WKHRUHWLFDOO\ EDVHG UHVHDUFK 5LDOS HW DO  .HXSS DQG
*DVVPDQQ
&RQVLGHULQJ WKH LQWHUQDWLRQDOLVDWLRQ DQG HQWUHSUHQHXUVKLS WKHRULHV LQ OLJKW RI LQ
WHUQDWLRQDOHQWUHSUHQHXUVKLS WKHFRQQHFWLRQVRIWKH WZR DIRUHPHQWLRQHGVWUHDPV
 $FWD:DVDHQVLD
DUH GLIIHUHQW ,QWHUQDWLRQDO HQWUHSUHQHXUVKLS LV E\ GHILQLWLRQ HVWDEOLVKHG RQ WKH
HQWUHSUHQHXUVKLSUHVHDUFKWUDGLWLRQDQGWKH LQIOXHQFH LVHYLGHQWDOWKRXJKPD\EH
QRWYHU\FOHDUO\HPSLULFDOO\EDVHG0F'RXJDOODQG2YLDWWJLYHWKHIROORZLQJWZR
JHQHUDOGHILQLWLRQVRILQWHUQDWLRQDOHQWUHSUHQHXUVKLSLQDQGUHVSHFWLYH
O\
,QWHUQDWLRQDO HQWUHSUHQHXUVKLS LV D FRPELQDWLRQ RI LQQRYDWLYH SURDFWLYH
DQGULVNVHHNLQJEHKDYLRUWKDWFURVVHVQDWLRQDOERUGHUVDQGLVLQWHQGHGWR
FUHDWHYDOXHLQRUJDQL]DWLRQV0F'RXJDOO±2YLDWW
,QWHUQDWLRQDOHQWUHSUHQHXUVKLSLVWKHGLVFRYHU\HQDFWPHQWHYDOXDWLRQDQG
H[SORLWDWLRQ RI RSSRUWXQLWLHV ± DFURVV QDWLRQDO ERUGHUV ± WR FUHDWH IXWXUH
JRRGVDQGVHUYLFHV2YLDWW±0F'RXJDOO
7KHVH GHILQLWLRQVJR EH\RQG QHZYHQWXUH LQWHUQDWLRQDOLVDWLRQDQGZKLOH WKH ILUVW
GHILQLWLRQ LV EDVHG RQ WKH HOHPHQWV RI HQWUHSUHQHXULDO RULHQWDWLRQ WKH ODWWHU RQH
DLPV WR EH FRQVLVWHQW ZLWK WKH HQWUHSUHQHXUVKLS GLVFLSOLQH¶V HPSKDVLV RQ RSSRU
WXQLW\ UHFRJQLWLRQ 7KXV WKH GHILQLWLRQV RI LQWHUQDWLRQDO HQWUHSUHQHXUVKLS VKRZ
WKDW UHVHDUFKHUVZLWKLQ WKHDUHD ODUJHO\EXLOGXSRQWKHSURDFWLYHQHVV LQKHUHQW LQ
WKHHQWUHSUHQHXUVKLS ILHOGZLWKLQWKH ILUVWGHILQLWLRQH[SOLFLWO\WKURXJKXVLQJWKH
FRQFHSWRI³SURDFWLYH´DQG LQWKHVHFRQGGHILQLWLRQWKURXJKHPSKDVL]LQJWKHDF
WLYLWLHV UHODWHG WR RSSRUWXQLW\UHFRJQLWLRQ 3URDFWLYHQHVVZLWKLQ LQWHUQDWLRQDOHQ
WUHSUHQHXUVKLSFDQDOVREHREVHUYHG LQ WKH IDFW WKDW WKHGLYLVLRQRI LQWHUQDWLRQDO
HQWUHSUHQHXUVKLS IRFXVLQJ RQ LQWHUQDWLRQDO QHZ YHQWXUHV RIWHQ GHVFULEHV WKHVH
YHQWXUHV WR EHVWDUWHGDQG OHGE\HQWUHSUHQHXUVGULYHQE\D VWURQJJOREDOYLVLRQ
IURPLQLWLDWLRQ,WKDVEHHQHYLGHQFHGWKDW WKHVHHQWUHSUHQHXUVYLHZWKHZRUOGDV
WKHLUPDUNHWSODFHIURPWKHYHU\EHJLQQLQJ0F'RXJDOO2YLDWWDQG6KUDGHU
ZKLFK LQGLFDWHVDSURDFWLYHDWWLWXGH WRZDUGV LQWHUQDWLRQDOLVDWLRQ3OD%DUEHU DQG
(VFULEi(VWHYHGHPRQVWUDWHWKDWDSURDFWLYHDWWLWXGHWRZDUGVLQWHUQDWLRQDO
LVDWLRQDPRQJWKHPDQDJHPHQW WHDPZLOOLQFUHDVHWKHOLNHOLKRRGWKDWWKHYHQWXUH
HQJDJHV LQ DQ DFFHOHUDWHG LQWHUQDWLRQDOLVDWLRQ SURFHVV ZKHUHDV WKH RSSRVLWH D
UHDFWLYHDWWLWXGHFRUUHVSRQGLQJO\UHVXOWVLQDPRUHJUDGXDOVORZHULQWHUQDWLRQDOL
VDWLRQSURFHVV,QLQWHUQDWLRQDOHQWUHSUHQHXUVKLSJURZWKRSSRUWXQLWLHVDUHVHHQDV
GULYHUVIRUQHZYHQWXUHV¶FKRLFHWR LQWHUQDWLRQDOLVHZKHUHDVWKHLQWHUQDWLRQDOLVD
WLRQSURFHVVWKHRU\VWUHVVHVYHQWXUHVXUYLYDOLQXQGHUVWDQGLQJZK\YHQWXUHVLQWHU
QDWLRQDOLVH6DSLHQ]D$XWLR*HRUJHDQG=DKUD
,Q WKH GHILQLWLRQ RI ,( LQWHUQDWLRQDOLVDWLRQ WKHRULHV DJDLQ DUH PRUH LPSOLFLW E\ 
ZRUNLQJUDWKHUDVDFRQWH[WRIHQWUHSUHQHXULDOEHKDYLRXU±WKHLQWHUQDWLRQDOLVDWLRQ
SURFHVVDVVXFKLVQRW LQWKHIRFXV+RZHYHU,(DQG,19VKDYHRIWHQEHHQVWXG
LHG IURPWKH LQWHUQDWLRQDOLVDWLRQ WKHRU\SHUVSHFWLYH LPSO\LQJ WKDW HQWUHSUHQHXU
VKLSDQGWKHQHZYHQWXUHLQWXUQKDYHRSHUDWHGDVFRQWH[W .HXSSDQG*DVVPDQ
$FWD:DVDHQVLD
 ,Q WKHVH VWXGLHV IRFXV KDV EHHQ RQ HJ WKH LQWHUQDWLRQDOLVDWLRQ SURFHVV
QHWZRUNUHODWLRQVKLSV DQG GHFLVLRQPDNLQJ RQ HQWU\ PRGHV DQG WDUJHW PDUNHW
VHOHFWLRQ$GRSWLQJWKHLQWHUQDWLRQDOLVDWLRQWKHRU\SHUVSHFWLYHLQ,(DQG,19UH
VHDUFKKDVLQGLUHFWO\EURXJKWXSWKHSUHVHQFHRIQRWRQO\SURDFWLYHQHVVEXWDOVR
UHDFWLYHQHVV LQ EHKDYLRXU 7KH LQWHUQDWLRQDOL]DWLRQ EHKDYLRXU RI ,19V KDV EHHQ
GHVFULEHGWREHVKDSHGE\JOREDOO\VSUHDGQLFKHPDUNHWVDQGKLJKOHYHORILQGXV
WU\ LQWHUQDWLRQDOLVDWLRQ 0F'RXJDOO  2YLDWW DQG 0F'RXJDOO  &KHWW\
DQG&DPSEHOO+XQW$QLFKHPDUNHWIRFXVIRUFHVWKHYHQWXUHWRHQWHUPXO
WLSOH IRUHLJQ PDUNHWV VLPXOWDQHRXVO\ EHFDXVH RI WKH OLPLWHG GRPHVWLF PDUNHW
)URPWKHQHWZRUNWKHRU\SHUVSHFWLYHDKLJKOHYHORILQGXVWU\LQWHUQDWLRQDOLVDWLRQ
KDYHEHHQIRXQGWRFDXVH,19VWRIROORZLWVLQWHUQDWLRQDOQHWZRUNV0DWKHZVDQG
=DQGHU  $GGLWLRQDOO\ RQH FRQWULEXWLRQ RI LQWHUQDWLRQDOLVDWLRQ WKHRULHV RQ
,(KDVEHHQWKHDGRSWLRQRIWKHPDUNHWRULHQWDWLRQFRQFHSWWRWKHUHVHDUFKRIHDUO\
LQWHUQDWLRQDOLVHGYHQWXUHV$VVXFKWKDW FRQFHSW WUDGLWLRQDOO\ LPSOLHVDUDWKHUUH
DFWLYHDSSURDFKWREHKDYLRXUFIWKHUHVSRQVLYHQHVVWRLQIRUPDWLRQDQGFXVWRPHU
QHHGV DOWKRXJK VRPH UHVHDUFKHUV 1DUYHU 6ODWHU DQG0DF/DFKODQ  KDYH
ODWHUDLPHGWRGHYHORS LW WRZDUGVPRUHGXDODSSURDFK LQFRUSRUDWLQJERWKSURDF
WLYH DQG UHDFWLYH GLPHQVLRQV 7KXV EDVHG RQ WKH ILQGLQJV RI WKHVH VWXGLHV LW LV
TXHVWLRQDEOHZKHWKHUWKHLQWHUQDWLRQDOLVDWLRQWKHRU\DQGWKHSDUDOOHOUROHRISURDF
WLYHQHVVDQG UHDFWLYHQHVVKDYHEHHQGXO\DFNQRZOHGJHG LQ WKHGHILQLWLRQWKDW ,(
KROGV
$VDQH[DPSOH RQHDUHDODUJHO\GHDOW ZLWKZLWKLQ,(UHVHDUFKDQG,19VDUHWKH
PRWLYHV WR LQWHUQDWLRQDOLVH $FFRUGLQJ WR &]LQNRWD DQG 5RQNDLQHQ  
PRWLYHVSUHFHGHDFWLRQDQGLQLQWHUQDWLRQDOLVDWLRQWKHVHPRWLYHVFRQVLVWRI
VHYHUDO SXVKLQJ DQG SXOOLQJ IDFWRUV DIIHFWLQJ WKH YHQWXUH¶V LQWHUQDWLRQDOLVDWLRQ
SDWKDWWKHVDPHWLPH7KHVHPRWLYHVDUHIRUPHGRIUHDFWLYHDQGSURDFWLYHIDFWRUV
7KH\ DUH RIWHQ VLWXDWLRQVSHFLILF YDU\LQJ WR WLPH DQG LQIOXHQFHG E\ LQGXVWU\
FRQWH[W /HRQLGRXHW DO  ,Q WKH ,( OLWHUDWXUH QXPHURXVPRWLYHVDIIHFWLQJ
WKH QHZ YHQWXUH LQWHUQDWLRQDOLVDWLRQ KDYH EHHQ LGHQWLILHG LQFOXGLQJ ERWK SURDF
WLYHDQGUHDFWLYHW\SHVRILQWHUQDORUH[WHUQDOPRWLYHVVHHHJ-RKQVRQ,Q
WKHLQWHUQDWLRQDOLVDWLRQRIQHZYHQWXUHVSURDFWLYHPRWLYHVHYLGHQFHGDVLPSRUWDQW
HJ/LHWDOLQFOXGHIRUH[DPSOHYLVLRQRIWRSPDQDJHPHQW-RKQ
VRQ.QLJKW  VHHNLQJRIQHZPDUNHWV .QLJKW JHQHUDOH[SDQ
VLRQ VWUDWHJ\ $VSHOXQG DQG0RHQ DQG LGHQWLILFDWLRQ RI VSHFLILF LQWHUQD
WLRQDORSSRUWXQLWLHV-RKQVRQ6LPLODUO\WKHIDVWDQGHDUO\LQWHUQDWLRQDOLVD
WLRQKDYHEHHQIRXQGWREHDIIHFWHGE\PDQ\UHDFWLYHPRWLYHV VXFKDVWRRVPDOO
GRPHVWLFPDUNHW0DGVHQDQG6HUYDLV-RKQVRQ$VSHOXQGDQG0RHQ
 6SHQFH DQG &ULFN  JRYHUQPHQW VXSSRUW 6SHQFH DQG &ULFN 
QHFHVVLW\IRUVXUYLYDODQGIRUHLJQLQLWLDWLYHV$VSHOXQGDQG0RHQ$FFRUG
LQJWR$VSHOXQGDQG0RHQQHFHVVLW\HYHQDSSHDUVWREHWKHPDMRUPRWLYH
 $FWD:DVDHQVLD
IRULQWHUQDWLRQDOLVDWLRQLQWKHVHYHQWXUHV(VSHFLDOO\LQKLJKWHFKQRORJ\LQGXVWULHV
±ZKHUHPDQ\RIWKH,19VDFWXDOO\RSHUDWH±WKHHDUO\DQGUDSLGLQWHUQDWLRQDOL]D
WLRQKDVEHHQIRXQGWR EHPRWLYDWHGE\ WKH H[WHUQDOSXOORIWKHGRPHVWLF RU IRU
HLJQFXVWRPHUV DQGGLVWULEXWLRQSDUWQHUV 5REHUWVDQG6HQWXULDDQG FOLHQW
IROORZHUVKLS %HOO  ,Q VRPHFDVHV WKH LQLWLDO LQWHUQDWLRQDOL]DWLRQRI WKHVH
QHZYHQWXUHVLVDFRQVHTXHQFHRIDVHUHQGLSLWRXVHYHQWZKLFKWKHYHQWXUHUHDFWV
XSRQ 6SHQFH DQG &ULFN  *RLQJ IXUWKHU VRPH HYLGHQFH RI SDUDOOHO LP
SRUWDQFHRIERWKUHDFWLYHDQGSURDFWLYHPRWLYHVLQH[SODLQLQJHDUO\LQWHUQDWLRQDOL
VDWLRQKDVEHHQIRXQGDVZHOOVHHHJ$VSHOXQGDQG0RHQ:KLOHVHYHUDO
RIWKHVHLQYHVWLJDWHGPRWLYHVGRQRWKDYHDVSHFLILFWKHRUHWLFDOEDFNJURXQGPDQ\
RI WKH SURDFWLYH PRWLYHV FDQ EH WUDFHG EDFN WR WKH HQWUHSUHQHXUVKLS OLWHUDWXUH
ZKHUHDVPDQ\ UHDFWLYH PRWLYHV KDYH EHHQ DSSOLHG IURP WKH LQWHUQDWLRQDOLVDWLRQ
OLWHUDWXUH
7R FRQFOXGH SURDFWLYHQHVVDQG UHDFWLYHQHVV DUH LPEDODQFHG LQ LQWHUQDWLRQDOHQ
WUHSUHQHXUVKLSDVSURDFWLYHQHVVLVDGRSWHGDVDQDWXUDOIRXQGDWLRQIRU,(WKHRU\
HVSHFLDOO\RQDGHILQLWLRQDOOHYHO1RQHWKHOHVVDVFDQEHFRQFOXGHGIURPWKHGLV
FXVVLRQDERYHRSHUDWLQJRQLQWHUQDWLRQDOPDUNHWVVHWVUHTXLUHPHQWVIRUDFNQRZO
HGJLQJUHDFWLYHQHVVDVZHOO VLQFHWKHH[WHUQDOEXVLQHVVHQYLURQPHQWFDQDOVRDI
IHFWWKHYHQWXUHDQGQRWRQO\YLFHYHUVD$FFRUGLQJWR$QGHUVVRQDQG(YDQJHOLVWD
LQQHZIDVWJURZLQJLQGXVWULHVWHFKQLFDOO\RULHQWHGHQWUHSUHQHXUVFDQVXF
FHHGLQDIDVW LQWHUQDWLRQDOH[SDQVLRQE\DSSO\LQJDPRUHUHDFWLYHLQWHUQDWLRQDOL
VDWLRQVWUDWHJ\
&RQFOXVLRQVDQGLPSOLFDWLRQVIRUIXUWKHUUHVHDUFK
,Q WKLV VWXG\WKH EDFNJURXQG WKHRULHV RI ,( KDYH EHHQ H[DPLQHG LQPRUHGHWDLO
DQGIURPDQHZYLHZSRLQWE\GLVFXVVLQJZKHWKHUDGLVFUHSDQF\LQWKHXQGHUO\LQJ
RULHQWDWLRQVRIWKHFRUHWKHRULHVRI,(FDQEHLGHQWLILHGUHJDUGLQJWKHUROHRISUR
DFWLYHQHVVDQGUHDFWLYHQHVV3UHYLRXVO\SURDFWLYHQHVVDQGUHDFWLYHQHVVKDYHEHHQ
VWXGLHG DV SDUWV RIRWKHU SKHQRPHQD VXFK DV HQWUHSUHQHXULDO RULHQWDWLRQ JOREDO
PLQGVHWDQGVWUDWHJLFSRVWXUH8QOLNHHDUOLHUUHVHDUFKLQWKHDGGUHVVHGILHOGVWKLV
VWXG\ IRFXVHG H[SOLFLWO\ RQ SURDFWLYHQHVV DQG UHDFWLYHQHVV DV WKH FRUH UHVHDUFK
SKHQRPHQDUHDSSHDULQJLQWKHWKUHHILHOGV,QGRLQJWKLVWKHVWXG\KDVDOVRRSHQHG
DGLVFXVVLRQRQZKDWSURDFWLYHQHVVDQGUHDFWLYHQHVVLVRQDPRUHJHQHUDOOHYHOE\
UHYLHZLQJGLIIHUHQWDSSURDFKHVWRSURDFWLYHQHVVDQGUHDFWLYHQHVVDVZHOODVUHODW
HGFRQFHSWV7KLV KDV UHYHDOHGD ULFKQHVV DQGPXOWLWXGHRIFRQFHSWV DURXQG WKH
VWXGLHGWRSLF
$FWD:DVDHQVLD
6HHLQJLQWHUQDWLRQDOHQWUHSUHQHXUVKLSDVEHLQJDQLQWHJUDWLRQRIWZRGLIIHUHQWUH
VHDUFK VWUHDPV 'DQD (WHPDG DQG:ULJKW 0F'RXJDOO DQG2YLDWW 
DOVRLPSOLHVDQLQWHJUDWLRQRIWKHDVVXPSWLRQVDQGEDFNJURXQGWKHRULHVRIWKHWZR
UDWKHUODUJHPDWXUHDQGGLIIHUHQWZLWKUHJDUGWRWKHLUYLHZVRQSURDFWLYHQHVVDQG
UHDFWLYHQHVV VWUHDPV ,Q GHDOLQJZLWK SURDFWLYHQHVV DQG UHDFWLYHQHVV HQWUHSUH
QHXUVKLS EXLOGV RQ SURDFWLYHQHVV DQG GLVFXVVHV UHDFWLYHQHVV DV QRQ
HQWUHSUHQHXULDOEHKDYLRXU(PSKDVLVRQSURDFWLYHQHVVLVUDWKHUVWURQJDQGH[SOLFLW
LQ HQWUHSUHQHXUVKLS OLWHUDWXUH ,QWHUQDWLRQDOLVDWLRQ WKHRULHV GR QRW H[SOLFLWO\ GLV
FXVVSURDFWLYHQHVVRUUHDFWLYHQHVVEXWUDWKHUXVHWHUPVUHODWLQJWRWKHWRSLF8QWLO
VRPHUHFHQWGHYHORSPHQWV LQWKH ILHOG-RKDQVRQDQG9DKOQH UHDFWLYHQHVV
KDVEHHQPRUHSURPLQHQW LQWUDGLWLRQDOLQWHUQDWLRQDOLVDWLRQOLWHUDWXUHGHVSLWHLW LV
RIWHQ GHDOW ZLWK LPSOLFLWO\ ,Q HQWUHSUHQHXUVKLS OLWHUDWXUH SURDFWLYHQHVV UHIHUV
IRUHPRVWWRDJHQHUDODWWLWXGHUHIOHFWHGLQYHQWXUHEHKDYLRXU,QVWHDGLQWKHLQWHU
QDWLRQDOLVDWLRQOLWHUDWXUHUHDFWLYHQHVVLVRIWHQDVVRFLDWHGZLWKDVHWRIIDFWRUVWKDW
DIIHFWHVSHFLDOO\LQLWLDOLQWHUQDWLRQDOL]DWLRQRIWKHYHQWXUHDQGSURDFWLYHQHVVZLWK
VHFRQGDU\ LQIOXHQFLQJ IDFWRUV DIIHFWLQJ WKH ODWHU VWDJHVRI LQWHUQDWLRQDO LQYROYH
PHQW 7KLVLV SDUWLFXODUO\HYLGHQWLQWKHWUDGLWLRQDOVWDJHVDQGSURFHVVPRGHOVRI
LQWHUQDWLRQDOL]DWLRQ*RLQJ IXUWKHU LQ,( OLWHUDWXUHSURDFWLYHQHVV LVH[SOLFLWO\GLV
FXVVHG DQG LQWHJUDWHG LQ LWV GHILQLWLRQ ZKHUHDV UHDFWLYHQHVV LV GHDOW ZLWKPRUH
LPSOLFLWO\ZLWKRXWDFNQRZOHGJLQJLW LQWKHWKHRU\GHYHORSPHQW:KLOHSURYLGLQJ
LPSRUWDQWFRQWULEXWLRQVWRWKHXQGHUVWDQGLQJRIWKHLQWHUQDWLRQDOLVDWLRQRIWRGD\¶V
QHZYHQWXUHV WKH IXWXUHGHYHORSPHQW RI,(PD\EHFRQIURQWHGZLWKGLIILFXOWLHV
ZLWKRXWDFDUHIXOQRWLFLQJRIWKHVHGLIIHUHQFHVDQGDSURIRXQGGLVFXVVLRQRIKRZ
WKHWZRVWUHDPVRIUHVHDUFKLQWHUQDWLRQDOLVDWLRQDQGHQWUHSUHQHXUVKLSDUHDFWXDO
O\LQWHUWZLQHGZLWKLQLQWHUQDWLRQDOHQWUHSUHQHXUVKLSUHVHDUFK
2XU UHYLHZ LGHQWLILHG DQ LPEDODQFHRISURDFWLYHQHVV DQG UHDFWLYHQHVV LQ WKH ,(
ILHOG7KLV LPEDODQFHFDQSDUWO\EHH[SODLQHGE\ WKHILQGLQJVRIWKHULJRURXVUH
YLHZPDGHE\.HXSSDQG*DVVPDQRQWKHILHOGRI,(7KH\DFNQRZOHGJH
DQ LPEDODQFHEHWZHHQWKHXVHRILQWHUQDWLRQDOEXVLQHVV WKHRU\DQGHQWUHSUHQHXU
VKLSWKHRU\LQ,(VWXGLHV.HXSSDQG*DVVPDQDUJXHWKDWWKHLQIOXHQFHRI
HQWUHSUHQHXUVKLS LV PRUH RU OHVV OLPLWHG WR WKH WKHRUHWLFDO GHILQLWLRQV RI ,(
ZKHUHDV  WKH,( VWXGLHVPDLQO\EXLOGRQPDLQVWUHDPLQWHUQDWLRQDOEXVLQHVV WKHR
ULHVQRWWU\LQJWRLQWHJUDWHWKHRUHWLFDOSHUVSHFWLYHVIURPERWKILHOGV7KXVLQWKH
RU\,( VKRXOG LQWHUWZLQH WKHRU\IURPERWKWKH LQWHUQDWLRQDOEXVLQHVVDQG WKHHQ
WUHSUHQHXUVKLSILHOGEXW LQSUDFWLFH,(KDVEHHQGRPLQDWHGWKHRUHWLFDOO\DQGHP
SLULFDOO\E\LQWHUQDWLRQDOEXVLQHVVIRXQGDWLRQV7KHILQGLQJVRIRXUUHYLHZRISUR
DFWLYHQHVV DQG UHDFWLYHQHVVVXSSRUWVWKLV QRWLRQ DVZH FDQFRQFOXGH WKDW RQWKH
OHYHORIGHILQLWLRQV,(UHVHDUFKHUVH[WHQVLYHO\GUDZRQWKHSURDFWLYHQHVVLQKHUHQW
LQHQWUHSUHQHXUVKLS+RZHYHULQWKHDFWXDOVWXGLHVFRQGXFWHGPDQ\VLJQVRIUHDF
WLYHQHVVDUHDOVRIRXQGZKLFKPLJKWGHSHQGRQWKHIDFWWKDWWKHVWXGLHVLQ,(WHQG
 $FWD:DVDHQVLD
WREXLOGPRUHRQ LQWHUQDWLRQDOLVDWLRQWKHRULHV7KXV WKH LPEDODQFHEHWZHHQSUR
DFWLYHQHVVDQGUHDFWLYHQHVV LQWKHGHILQLWLRQVYHUVXVWKHDFWXDOVWXGLHVFRQGXFWHG
PLJKW LQGLFDWH WKDW WKH ,( ILHOG KDV QRW \HW VXFFHHGHG WR SURSHUO\ LQWHJUDWH WKH
EDFNJURXQGWKHRULHV
7KHDLPRIWKHSDSHUZDVDOVRWRGLVFXVVKRZH[LVWLQJWKHRULHVFDQVWUHQJWKHQ,(
WKHRU\DQGHQKDQFHRXUFRPSUHKHQVLRQRIQHZYHQWXUHLQWHUQDWLRQDOLVDWLRQ%DVHG
RQ WKH UHYLHZDSDUDOOHO LPSRUWDQFHRISURDFWLYHQHVVDQG UHDFWLYHQHVV KDVEHHQ
LGHQWLILHG LQ ,( ,W LV WKHUHE\ DUJXHG WKDW ERWK UHDFWLYH DQG SURDFWLYH DFWLYLWLHV
VKRXOG WDNH SODFH VLPXOWDQHRXVO\ LQ LQWHUQDWLRQDOLVLQJ QHZ YHQWXUHV 7KLV LV LQ
OLQHZLWK HJ&KDWWRSDGK\D\HW DO  DQG*UHHQ&RYLQ DQG6OHYLQ 
ZKRKDYHVWDWHGWKDWLWPLJKWEHEHQHILFLDOIRUDYHQWXUHWREHUHDFWLYHDQGSURDF
WLYH VLPXOWDQHRXVO\ GHVSLWH WKH JHQHUDO UHTXLUHPHQW RI IRFXV 3DUQHOO DQG&DU
UDKHU<HW LW LVZRUWKDFNQRZOHGJLQJWKDWDQDFWLRQFDQFKDQJH LWVQDWXUH
GXULQJ LWV FRXUVH DQG WKH ERXQGDU\ EHWZHHQ UHDFWLYHQHVV DQG SURDFWLYHQHVV LV
ZDYHULQJ LQ WKH SUHVVXUHV RI WKH H[WHUQDO HQYLURQPHQW D YHQWXUH PD\GHFLGH WR 
UHDFW LQDZD\WKDW WXUQVRXWWREHSURDFWLYHZKHUHDVDQDFWLRQRULJLQDOO\SURDF
WLYH FDQWXUQRXW WR EH UHDFWLYHGXH WR VXGGHQXQH[SHFWHGFKDQJHV LQ WKH HQYL
URQPHQW0LQW]EHUJDQG:DWHUV
1HZYHQWXUHLQWHUQDWLRQDOLVDWLRQEHKDYLRXUFRXOGWKXVEHVHHQDVDFRQVWDQW IOXF
WXDWLRQ EHWZHHQ UHDFWLYH DQG SURDFWLYH DFWLYLWLHV \HW LQ D PDQQHU WKDW ERWK RI
WKHPFDQ H[LVW LQ D YHQWXUH VLPXOWDQHRXVO\ ,Q UHODWLRQ WR WKLV LW LV DUJXHG WKDW
YHQWXUHV PD\ EHQHILW IURP HPSOR\LQJ ERWK GHOLEHUDWH ORQJWHUPDQG HPHUJHQW
VKRUWWHUPVWUDWHJLHVDW WKHVDPHWLPHNHHSLQJWKHYHQWXUH IRFXVHGDQGRQWUDFN
ZLWKRXW ORVLQJ IOH[LELOLW\DQGVZLIWQHVV 0LQW]EHUJDQG:DWHUV/LHW
DO  %RWKHPHUJHQW DQGGHOLEHUDWHVWUDWHJLHVFDQEHHLWKHU UHDFWLYHRU
SURDFWLYHRUHYHQUHDFWLYHDQGSURDFWLYHDWWKHVDPHWLPH0LQW]EHUJDQG:DWHUV
&RQGXFWLQJEXVLQHVVDFWLYLWLHVZLWKRXW DSODQQHGVWUDWHJ\HJ&ULFNDQG
6SHQFH/H\ERXUQHFDQKDYHUHDFWLYHDQGSURDFWLYHIHDWXUHVDQGOHDG
WR VXFFHVVIXO LQWHUQDWLRQDOLVDWLRQ ,QWKHFRQWH[WRIQHZYHQWXUH LQWHUQDWLRQDOLVD
WLRQLQFRQVWDQWO\FKDQJLQJEXVLQHVVHQYLURQPHQWVWKHYDOXHRIOHQJWK\SODQQLQJ
LV VRPHWLPHVTXHVWLRQDEOH 7KH H[SODQDWLRQV SURYLGHG E\SUHYLRXV OLWHUDWXUHRQ
WKHLQWHUQDWLRQDOLVDWLRQRIILUPVHPSKDVLVLQJSODQQHGVWUDWHJ\PD\EHLQDGHTXDWH
VLQFHDPXOWLWXGHRI LVVXHVDUH OLNHO\ WR DIIHFW DQG LQVWHDGRIDSODQQHGVWUDWHJ\
VRPHVHUHQGLSLWRXVHYHQWVPLJKWDFWXDOO\H[SODLQQHZYHQWXUHLQWHUQDWLRQDOL]DWLRQ
EHKDYLRXU6SHQFHDQG&ULFN'HVSLWHWKHIDFWWKDWYHQWXUHVPD\KDYHGH
OLEHUDWH VWUDWHJLHV WKH\PD\ QRW EH VXFFHVVIXO LQ SXUVXLQJ WKHP DQG HQG XS LQ
SXUVXLQJDVWUDWHJ\WKH\GLGQRWRULJLQDOO\LQWHQGWR0LQW]EHUJDQG:DWHUV
7KXVFRQGXFWLQJEXVLQHVVZLWKDIL[HGSODQQHGVWUDWHJ\ZKLFKLQLWVHOILVDSUR
DFWLYHDFWLYLW\PD\WXUQRXWWREHUHDFWLYHLIWKHIOH[LELOLW\WRFKDQJHWKHVWUDWHJLF
$FWD:DVDHQVLD
GLUHFWLRQLVQRWDQLQKHUHQWSDUWLQWKHZD\RIFRQGXFWLQJWKHEXVLQHVV7KLVSDUDO
OHOLPSRUWDQFHRISURDFWLYHQHVVDQGUHDFWLYHQHVVLQLQWHUQDWLRQDOLVDWLRQVWUDWHJ\RI
QHZYHQWXUHVVKRXOGEHWDNHQLQWRDFFRXQWDOVRLQWKHWKHRUHWLFDOOHYHORIDQDO\VLV
ZKHUHLWLVVWLOOODUJHO\RYHUORRNHG2QWKHEDVLVRIWKHWKHRUHWLFDOGLVFXVVLRQSUR
YLGHG LQ WKH SUHYLRXV VHFWLRQV WKH LQWHJUDWLRQ RI LQWHUQDWLRQDOLVDWLRQ DQG HQWUH
SUHQHXUVKLSYLHZSRLQWVRQQHZYHQWXUHLQWHUQDWLRQDOLVDWLRQDQG,(WKHRU\UHTXLUHV
SURDFWLYHQHVVDQGUHDFWLYHQHVVWREHH[DPLQHGLQGLIIHUHQWOHYHOV
7KHFRQWULEXWLRQRIWKLVSDSHU LVPDLQO\WKHRUHWLFDOLQ OD\LQJDYHQXHVDQGGLUHF
WLRQVIRU IXUWKHU WKHRUHWLFDODQGSRVVLEO\HPSLULFDO UHVHDUFKDQG LW IDOOV LQWRWKH
QDVFHQW SDUDGLJPRI LQWHUQDWLRQDO HQWUHSUHQHXUVKLS ZKHUH WKH DGGUHVVHG WRSLFV
DUHQRW\HWVWXGLHGDQGGLVFXVVHGWRWKHFRUH%\H[DPLQLQJWKHEDFNJURXQGWKHR
ULHVRI,(WKLVSDSHUKDYHDLPHGWRKHOSPRYHWKHILHOGIRUZDUGDQGWRLPSURYHWKH
TXDOLW\RIFRPLQJUHVHDUFKLQWKHILHOG7KHDXGLHQFHWKLVSDSHUIRUHPRVWDGGUHVV
HVLVWKHDFDGHPLD
7KLVVWXG\KDVJLYHQULVHWRLPSOLFDWLRQVIRUIXWXUHUHVHDUFKILUVWRIDOORQDWKHR
UHWLFDOOHYHO,QWKHUHVSHFWLYHILHOGVRIOLWHUDWXUHWKHUHLVDQHHGWRPRUHH[SOLFLWO\
GHILQHWKHFRQFHSWVRISURDFWLYHQHVVDQGUHDFWLYHQHVVVLQFHDPXOWLWXGHRIXQGH
ILQHGEXW UHODWHGFRQFHSWVH[LVWV)XUWKHUPRUH WKH OLQN EHWZHHQWKHUHODWHGFRQ
FHSWV XVHG DQG SURDFWLYHQHVV DV ZHOO DV UHDFWLYHQHVV ZRXOG EHQHILW IURP EHLQJ
IXUWKHUH[SORUHG
5HVHDUFK RQZK\ QHZ YHQWXUHV LQWHUQDWLRQDOLVH LQ WKH ILUVW SODFH LV OLPLWHG DQG
HVSHFLDOO\ WKH UROH RI UHDFWLYHQHVV DQG SURDFWLYHQHVV LQ LQWHUQDWLRQDOLVLQJ QHZ
YHQWXUHVKDVQRW\HWEHHQIXOO\HVWDEOLVKHG:KLOHKDYLQJSODFHGVRPHDWWHQWLRQWR
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+LOOV	/D)RUJH 0RUW
:HHUDZDUGHQD	/LHVFK$OWKRXJKWKHGHILQLWLRQRIPDUNHWLQJLVHYROYLQJ
DQGQHZDSSURDFKHVDUHEHLQJHVWDEOLVKHGVHHHJ9DUDGDUDMDQUHVHDUFK
HUVKDYHSRLQWHGRXWWKDWPDUNHWLQJWKHRULHVPD\QRWEHDGHTXDWHIRUXQGHUVWDQG
LQJVPDOOHU\RXQJHUDQGHQWUHSUHQHXULDOILUPV&RYLHOOR%URGLH	0XQUR
VXFK DV ,19V 7R GHDOZLWK VXFK ILUPV UHVHDUFKHUV KDYH DGRSWHG D FRQFHSW RI
HQWUHSUHQHXULDO PDUNHWLQJ +LOOV +XOWPDQ 	 0LOHV  ,W LV DQ LQQRYDWLYH
DSSURDFKWRPDUNHWLQJXQGHUFRQGLWLRQVVXFKDVHQYLURQPHQWDOWXUEXOHQFHFRP
SOH[LW\DQGOLPLWHGUHVRXUFHV0RUULV6FKLQGHKXWWH	/D)RUJH$OWKRXJK
VXFKFRQGLWLRQVDUHRIWHQSUHVHQW LQ,19VWKHUHKDVEHHQOLWWOHUHVHDUFKRQHQWUH
SUHQHXULDO PDUNHWLQJ LQ WKHVH W\SHV RI ILUPV -RQHV &RYLHOOR 	 7DQJ 
.RFDN	$ELPEROD
&RQVHTXHQWO\ WKLV VWXG\ IRFXVHV RQ WKH HQWUHSUHQHXULDOPDUNHWLQJ VWUDWHJLHV RI
HDUO\ LQWHUQDWLRQDOL]LQJ ILUPV GXULQJ WKHLU HYROXWLRQ IURP ,19V WR JOREDO ILUPV
7KHSXUSRVHRIWKHVWXG\LVWZRIROGWREXLOGDQXQGHUVWDQGLQJRIKRZWKHHQ
WUHSUHQHXULDOPDUNHWLQJVWUDWHJLHVGHYHORS LQ,19VDQGWRH[SORUHWKHFRQWH[WXDO
IDFWRUVLQIOXHQFLQJWKHLUGHYHORSPHQWDQGWR DQDO\]HWKHUHODWLRQVKLSEHWZHHQ
WKHHQWUHSUHQHXULDOPDUNHWLQJ VWUDWHJ\DQGPDUNHWLQJSHUIRUPDQFH LQ,19V7KH
VWXG\ HPSOR\V D WKHRU\GHYHORSPHQW W\SH RI UHVHDUFK (LVHQKDUGW 	*UDHEQHU
ZKHUHDFRQFHSWXDOPRGHODQGSURSRVLWLRQVDUHGHYHORSHGRQWKHEDVLVRI
 $FWD:DVDHQVLD
UHVXOWVIURPDPXOWLSOHFDVHVWXG\RI)LQQLVK,19VDQGGLVFXVVHGLQWKHOLJKWRI
H[WDQWUHVHDUFK,QSDUWLFXODUWKHVWXG\VWULYHVWRGHYHORSDQGH[WHQGNQRZOHGJH
RI,19VZLWKDIRFXVRQLQQRYDWLYHQHVVZKLFKLVDNH\HOHPHQWRIHQWUHSUHQHXULDO
PDUNHWLQJ 0RUULV HW DO  &DUVRQ &URPLH 0F*RZDQ 	 +LOO  DQG 
DGDSWDWLRQVWDQGDUGL]DWLRQ RIPDUNHWLQJ LQ LQWHUQDWLRQDOPDUNHWV &DYXVJLO =RX
	 1DLGX  'UDZLQJ RQ WKH SUHYLRXV OLWHUDWXUH LQ WKH DERYHPHQWLRQHG
ILHOGV ZH GHILQH HQWUHSUHQHXULDO PDUNHWLQJ VWUDWHJ\ LQ ,19V DV WKH VWUDWHJLF
FKRLFHV FRQFHUQLQJ WKH LQQRYDWLYHQHVV DQG DGDSWDWLRQ RI PDUNHWLQJ WR LQWHUQD
WLRQDOPDUNHWV)RU ,19VIDFLQJ WKH OLDELOLWLHVRIQHZQHVV VL]H DQG IRUHLJQQHVV
=DKUDLWLVOLNHO\WREHHVSHFLDOO\LPSRUWDQWWREHDEOHWRRIIHULQQRYDWLYH
PDUNHWLQJDQGWRDGDSWWRORFDOPDUNHWVZKHQFRPSHWLQJDJDLQVWLQFXPEHQWV
7KH VWXG\ FRQWULEXWHV WR LQWHUQDWLRQDO EXVLQHVV ILHOG HVSHFLDOO\ WR LQWHUQDWLRQDO
PDUNHWLQJ DQG LQWHUQDWLRQDO HQWUHSUHQHXUVKLS UHVHDUFK ,Q SDUWLFXODU WKH VWXG\
HQKDQFHV WKHXQGHUVWDQGLQJRIWKHHYROXWLRQRIHQWUHSUHQHXULDOPDUNHWLQJ VWUDWH
JLHVRI,19DQGGHSLFWVWKHLPSRUWDQFHRIDOLJQLQJWKHVHVWUDWHJLHVZLWKFRQWH[WX
DOIDFWRUVVXFKDVWKHH[WHUQDOHQYLURQPHQWPDUNHWRULHQWDWLRQDQGJOREDOJURZWK
SKDVHRIWKHILUPWRDFKLHYHKLJKHUPDUNHWLQJSHUIRUPDQFH$IWHUUHYLHZLQJWKH
H[WDQWUHVHDUFKDQGRXWOLQLQJWKHHQWUHSUHQHXULDOPDUNHWLQJFRQFHSW LQ,19VWKH
VWXG\SURFHHGVZLWKDPHWKRGRORJLFDOVHFWLRQDQGUHVXOWVRIWKHHPSLULFDOVWXG\
ZKLFKWKHQOHDG WRDFRQFHSWXDOPRGHODQGSURSRVLWLRQVIRU IXWXUHUHVHDUFK:H
HQGZLWKDGLVFXVVLRQRIWKHWKHRUHWLFDOFRQWULEXWLRQ IXWXUH UHVHDUFKVXJJHVWLRQV
DVZHOODVWKHPDQDJHULDOUHOHYDQFHRIRXUUHVHDUFK
 /LWHUDWXUHUHYLHZ
 (QWUHSUHQHXULDOPDUNHWLQJDQGLQWHUQDWLRQDOQHZYHQWXUHV
(QWUHSUHQHXULDOPDUNHWLQJUHVHDUFKKDVHYROYHGLQWHQVLYHO\VLQFHWKHV,WKDV
PRVWO\EHHQDSSOLHGWRPDUNHWLQJE\VPDOOILUPVZKHQWKH\EHKDYHHQWUHSUHQHXUL
DOO\%MHUNH	+XOWPDQ&DUVRQHWDO(QWUHSUHQHXULDOPDUNHWLQJLV
HQFRXQWHUHGPRUHRIWHQLQVPDOOWKDQODUJHILUPV&ROOLQVRQ	6KDZVLQFH
HVWDEOLVKHGILUPVIDFHVWURQJHULQWHUQDOEDUULHUVWRWKHHQWUHSUHQHXULDODSSURDFKWR
PDUNHWLQJ &DUVRQ HW DO  (QWUHSUHQHXULDOPDUNHWLQJ KDV EHHQ DVVRFLDWHG
ZLWKPDUNHWLQJDFWLRQVWKDW FKDOOHQJHHVWDEOLVKHGPDUNHW FRQYHQWLRQV 0RUULVHW
DO,WLVPRUHRSSRUWXQLW\GULYHQWKDQWUDGLWLRQDODGPLQLVWUDWLYHPDUNHWLQJ
+LOOVHWDODQGLW LQWHJUDWHVPDUNHWLQJZLWKLQQRYDWLYHQHVVZKLFKLVFHQ
WUDOWRHQWUHSUHQHXUVKLS6FKXPSHWHU
$FWD:DVDHQVLD
7KHUH LV D SDXFLW\ RI ,19 UHVHDUFK WKDW VWXGLHV WKH GHYHORSPHQW RIPDUNHWLQJ
VWUDWHJLHVDQGDGRSWVWKHHQWUHSUHQHXULDOPDUNHWLQJDSSURDFKIRUWKHLUWKHRUHWLFDO
EDFNJURXQG.RFDN	$ELPEROD0RUWHWDO2QO\DIHZVWXGLHVLQ
WKH,19FRQWH[WKDYHGLVFXVVHGLQQRYDWLYHQHVVIURPWKHPDUNHWLQJSRLQWRIYLHZ
EXW UDWKHU DV DQ HOHPHQW RI HQWUHSUHQHXULDO RULHQWDWLRQ RU ILUP FXOWXUH =KRX 
%DUQHV	/X(DUOLHUOLWHUDWXUHVWUHVVHVLQQRYDWLYHQHVVDVFUXFLDOIRU,19V
+XJKHV0DUWLQJ0RUJDQ	5REVRQDQGVXJJHVWVFXVWRPHURULHQWDWLRQDV
DNH\WRROIRU UHPDLQLQJ LQQRYDWLYH .LP%DVX1DLGX	&DYXVJLO7KH
GLVFXVVLRQ RI LQQRYDWLYHQHVV LQ WKHVH VWXGLHV LV IRFXVHG HVSHFLDOO\ RQ SURGXFWV
DQGWHFKQRORJLHVZKLFKEHFRPHVSDUWLFXODUO\HYLGHQW LQWKHLUHPSLULFDOLQTXLULHV
*DVVPDQQ	.HXSS7KXVSUHYLRXVVWXGLHVGRQRWVHHPWRSURYLGHDSUR
IRXQGXQGHUVWDQGLQJ RI WKHGLYHUVLW\RI LQQRYDWLYHQHVV LQ ,19PDUNHWLQJ VWUDWH
JLHV ,QQRYDWLYHQHVV LQ RWKHU DVSHFWV RIPDUNHWLQJ VXFK DV SULFLQJ GLVWULEXWLRQ
DQGFKDQQHOPDQDJHPHQWPDUNHWLQJFRPPXQLFDWLRQFXVWRPHUUHODWLRQVKLSVDQG
YDOXHFRFUHDWLRQKDVEHHQZLGHO\QHJOHFWHGLQ,19UHVHDUFK2¶'Z\HU*LOPRUH
	&DUVRQ1RUGRWKHSUHYLRXVVWXGLHVGLVFXVVWKHFKDQJHVLQPDUNHW
LQJVWUDWHJ\LQQRYDWLYHQHVVGXULQJ,19GHYHORSPHQW
*RLQJIXUWKHUWRLQWHJUDWHWKHFRQFHSWRIHQWUHSUHQHXULDOPDUNHWLQJZLWKWKH,19
FRQWH[W NH\ IHDWXUHV RI LQWHUQDWLRQDO EXVLQHVV KDYH WR EH DFNQRZOHGJHG 2QH
VXFK IHDWXUH LV WKH DGDSWDWLRQ RI PDUNHWLQJ VWUDWHJLHV±D ILUP HQWHULQJ PXOWLSOH
PDUNHWVLVDOZD\VIDFHGZLWKWKHQHFHVVLW\RIGHFLGLQJZKHWKHUDQGKRZWRDGDSW
WRLQGLYLGXDOFRXQWULHVRUFXVWRPHUV&DYXVJLOHWDO$GDSWDWLRQRIPDUNHW
LQJVWUDWHJLHVKDVUHFHLYHGRQO\OLPLWHGDWWHQWLRQLQ,19UHVHDUFKVHHHJUHYLHZV
E\.HXSS	*DVVPDQQ 5LDOS HW DO  7KLV LV VXUSULVLQJ JLYHQ WKDW
DGDSWDWLRQGHFLVLRQVDUHFUXFLDOWR LQWHUQDWLRQDOILUPVDQGWKH\KDYHEHHQWKH IR
FXVRIUHVHDUFK LQ LQWHUQDWLRQDOPDUNHWLQJ IRURYHU \HDUV 7KHRGRVLRX	/H
RQLGRX6FKPLG	.RWXOOD(DUOLHUUHVHDUFKVXJJHVWVWKDW,19VQHHG
WRFDSLWDOL]HRQKRPRJHQRXVRIIHULQJV*DVVPDQQ	.HXSSRUWKDWWKH\DW
OHDVWQHHGFOHDUFXWGHFLVLRQVUHJDUGLQJZKHWKHUWKH\DUHWRIROORZDKLJKO\VWDQG
DUGL]HGRUDKLJKO\DGDSWHGFXVWRPPDGHPDUNHWLQJVWUDWHJ\0DGVHQ	6HUYDLV

2QWKHEDVLVRIWKHOLWHUDWXUHUHYLHZZHVXJJHVW WKDWWKHXQGHUVWDQGLQJRIHQWUH
SUHQHXULDOPDUNHWLQJ VWUDWHJLHV LQ ,19V FDOOV IRU DWWHQWLRQ HVSHFLDOO\ WR WZR GL
PHQVLRQVPDUNHWLQJVWUDWHJ\LQQRYDWLYHQHVVDQGDGDSWDWLRQRIPDUNHWLQJVWUDWH
JLHV WR FRXQWULHV RU FXVWRPHUV ± ERWK RI ZKLFK KDYH EHHQ VWXGLHG UHODWLYHO\
VFDUFHO\

 $FWD:DVDHQVLD
 &RQWH[WXDOIDFWRUVLQWKHGHYHORSPHQWRIHQWUHSUHQHXULDOPDUNHWLQJ
VWUDWHJLHVLQLQWHUQDWLRQDOQHZYHQWXUHV
9DULRXV FKDUDFWHULVWLFV RI ,19V DVZHOO DV WKH FRQGLWLRQV VXUURXQGLQJ WKHPDUH
OLNHO\WRLQIOXHQFHDQGLQWHUYHQHLQWKHGHYHORSPHQWRIHQWUHSUHQHXULDOPDUNHWLQJ
VWUDWHJLHVDQGXOWLPDWHO\LQWKHPDUNHWLQJSHUIRUPDQFHDFKLHYHG(DUOLHUOLWHUDWXUH
VXJJHVWV FRQWHPSODWLQJ WKH H[WHUQDO HQYLURQPHQW WKH ILUP¶VPDUNHW RULHQWDWLRQ
DQG WKH JURZWK SKDVH ,QGXVWU\ HQYLURQPHQW UHIHUV WR WXUEXOHQFH DQG GLYHUVLW\ 
ERWKRIZKLFKIRUPWKHFRQVWUDLQWVFRQWLQJHQFLHVRSSRUWXQLWLHVDQGSUREOHPVIRU
DILUP.KDQGZDOOD$FKURODQGDOORIZKLFKDUHOLNHO\WR
LQIOXHQFH HQWUHSUHQHXULDOPDUNHWLQJ VWUDWHJLHV )XUWKHUPRUH LW KDV EHHQ DUJXHG
WKDW HQWUHSUHQHXULDO PDUNHWLQJ VWUDWHJLHV DUH LQIOXHQFHG E\ PDUNHW RULHQWDWLRQ
0RUULVHWDOLHWKHRUJDQL]DWLRQFXOWXUHDQGDSSURDFKWRZDUGVFXVWRPHUV
FRPSHWLWRUVDQGLQWHUIXQFWLRQDOFRRUGLQDWLRQ1DUYHU	6ODWHU
(QWUHSUHQHXULDOPDUNHWLQJLVDOVROLNHO\WRDOWHULWVFKDUDFWHUDVWKHILUPJURZVDQG
EHFRPHV PRUH HVWDEOLVKHG 0RUULV HW DO  7KH GHYHORSPHQW RI HQWUHSUH
QHXULDOPDUNHWLQJVWUDWHJLHVLQ,19VPLJKWEHUHODWHGWRWKHLUJOREDOJURZWKSKDVH
EDVHGRQHDUOLHUPDQDJHPHQWOLWHUDWXUH6FRWW	%UXFH*OREDOJURZWKKDV
EHHQLQYHVWLJDWHGLQ,19V$XWLR6DSLHQ]D	$OPHLGD2YLDWW	0F'RX
JDOODQGDOWKRXJK,19VPD\H[KLELWUDSLGSDUDOOHOH[SDQVLRQLQWRIRUHLJQ
FRXQWULHV LW KDV DOVR EHHQ VXJJHVWHG WKDW WKHLU JOREDO JURZWK HYROYHV WKURXJK
SKDVHV*DEULHOVVRQ.LUSDODQL'LPLWUDWRV6RKOEHUJ	=XFFKHOOD3UHYL
RXV ,19 OLWHUDWXUH KDV PDLQO\ VWXGLHG JURZWK LQ WHUPV RI IRUHLJQ H[SDQVLRQ
+RZHYHUWZRGLPHQVLRQV±WKHJURZWKRIILUPVL]H'HOPDU'DYLGVVRQ	*DUW
QHUDQGWKHJOREDOL]DWLRQRIWKHILUP2YLDWW	0F'RXJDOO±VKRXOG
EHWDNHQLQWRDFFRXQWWRWKHDVVHVVPHQWRIKRZPDUNHWLQJVWUDWHJLHVHYROYHGXULQJ
JURZWK)LQDOO\ ERWKLQQRYDWLYHQHVVDQGDGDSWDWLRQPD\DOVR LQIOXHQFHHOHPHQWV
RIPDUNHWLQJSHUIRUPDQFH VXFK DVPDUNHW VKDUH QHZ SURGXFW LQWURGXFWLRQ UDWH
DQG DFKLHYHPHQW RI DQ LQWHQGHG FXVWRPHU EDVH 0RUULV HW DO  7RZQVHQG 
<HQL\XUW'HOLJRQXO	&DYXVJLO
 5HVHDUFKPHWKRGRORJ\
 0HWKRGRORJLFDODSSURDFK
7KHTXDOLWDWLYHFDVHVWXG\ZDVVHOHFWHGDVWKHPHWKRGRORJLFDODSSURDFK,WLVSDU
WLFXODUO\ DSSURSULDWH ZKHQ WKH DLP LV GHYHORS RU H[WHQG WKHRU\ LQ D VLWXDWLRQ
ZKHUH WKH FRQWH[W SOD\V D FUXFLDO UROH LQ XQGHUVWDQGLQJ D SKHQRPHQRQ (LVHQ
KDUGW0RUHVSHFLILFDOO\WRH[DPLQHWKHUHODWLRQVKLSVRIWKHIRFDOFRQFHSWV
$FWD:DVDHQVLD
DQG VWUHQJWKHQ WKHGHYHORSPHQW RI WKHRU\DQGSURSRVLWLRQV PXOWLSOH FDVHVZHUH
VHOHFWHG(LVHQKDUGW	*UDHEQHU<LQ,QWKLVVWXG\WKHUHVHDUFKLV
EDVHGRQWKHLGHDRIDEGXFWLRQWKURXJKEDFNDQGIRUWKLQWHUDFWLRQEHWZHHQWKHRU\
HPSLULFDOGDWDFROOHFWLRQDQGFDVHVWXG\DQDO\VLV 'XERLV	*DGGH7KH
WKHRUL]LQJDSSURDFKXVHGLQWKLVVWXG\DLPVWRXWLOL]HWKHFDVHDSSURDFK¶VSRWHQWLDO
LQ SURYLGLQJ ERWK FRQWH[WXDO XQGHUVWDQGLQJ DQG FDXVDO H[SODQDWLRQV :HOFK
3LHNNDUL3ODNR\LDQQDNL	3DDYLODLQHQ0lQW\PlNL
 &DVHVHOHFWLRQ
7KHFDVHVHOHFWLRQFULWHULDZHUHEDVHGRQWKHRUHWLFDOVDPSOLQJDQGWKHLGHDRIUHS
OLFDWLRQLHSUHGLFWLQJHLWKHUVLPLODUUHVXOWVRUFRQWUDVWLQJUHVXOWVEXWIRUSUHGLFW
DEOHUHDVRQV(LVHQKDUGW<LQ7RLGHQWLI\SRVVLEOHFDVHFDQGLGDWHV
WKHLQLWLDOVFUHHQLQJZDVEDVHGRQILYHFULWHULD7KHILUPKDGWRPHHW WKH,19
GHILQLWLRQDGRSWHGIRUWKLVVWXG\2YLDWW	0F'RXJDOO ZKLFK LPSOLHV
WKDWWKHILUPKDGWREHHQJDJHGLQLQWHUQDWLRQDODFWLYLWLHVIURPLQFHSWLRQ+RZHY
HUUHVHDUFKHUVKDYHRIWHQXVHGWKHOLPLWRIWKUHH\HDUVIRUWKHVWDUWRIIRUHLJQVDOHV
LQ,19V=KRXHW DO DQGWKHH[WHQWRIHQJDJHPHQWKDVRIWHQEHHQPHDV
XUHG WKURXJK WKH PLQLPXP FULWHULRQ RI  RI VDOHV IURP IRUHLJQ FRXQWULHV
.QLJKW	&DYXVJLO 0RHQ  7KXV WR EH FODVVLILHG DV DQ ,19 WKH
ILUPDOVRKDGWRGHULYHDWOHDVWRILWVVDOHVRXWVLGHWKHGRPHVWLFPDUNHWZLWK
LQWKUHH\HDUVRILWVIRXQGDWLRQ2QO\ILUPVRULJLQDWLQJLQ)LQODQGZHUHVHOHFWHG
DV WKH IRFXV IRU WKLV VWXG\ ,QFOXGLQJ ILUPV IURPGLIIHUHQW FRXQWULHVZRXOG KDYH
KLQGHUHG WKH DQDO\VLV GXH WR PRUH FRPSOH[ FRQWH[WXDO GLIIHUHQFHV DQG WKH GLIIL
FXOW\RIDQDO\]LQJWKHFDXVDOUHODWLRQVDPRQJWKH LVVXHVVWXGLHG$VDVPDOODQG
RSHQHFRQRP\)LQODQGKDVDKLJKQXPEHURI,19VDQGWKHUHIRUHRIIHUVDQLQWHU
HVWLQJHQYLURQPHQWIRUVWXG\LQJWKLVSKHQRPHQRQ7REHFRQVLGHUHGDSSURSUL
DWHIRUWKLVVWXG\WKH ILUPKDGWREHHVWDEOLVKHGDIWHUVLQFHDQHDUOLHUGDWH
ZRXOGKDYHKLQGHUHGFROOHFWLRQRIGDWDRQWKHHDUO\LQWHUQDWLRQDOGHYHORSPHQWRI
WKHILUPDQGUHGXFHGWKHLUUHOLDELOLW\)XUWKHUPRUHWKHILUPVKRXOGQRWKDYHEHHQ
HVWDEOLVKHGDVDVSLQRIIRID ODUJHU ILUP&RQWUROOLQJ IRU LQGXVWULHVPLQLPL]HV
WKHSRWHQWLDOIRUFRQIRXQGLQJUHVXOWVDQGWKXVWKHIRFXVZDVIXUWKHUQDUURZHGE\
OLPLWLQJRXUVHDUFKWRPDQXIDFWXULQJILUPVVHOOLQJSK\VLFDOSURGXFWV
)XUWKHU WKHRUHWLFDO VHOHFWLRQ FULWHULD ZHUH HPSOR\HG WR HVWDEOLVK FDVHV WKDW DUH
FRQVLVWHQWZLWKWKHUHVHDUFKSXUSRVHDQGWKHWKHRUHWLFDOFRQFHSWVDQGUHODWLRQVKLSV
XQGHU LQTXLU\ (LVHQKDUGW 7RH[DPLQH DQG LOOXVWUDWH WKHGHYHORSPHQW RI
HQWUHSUHQHXULDO PDUNHWLQJ VWUDWHJLHV GXULQJ JURZWK RI ,19V ZH VHOHFWHG FDVHV
WKDW UHSUHVHQWHGGLIIHUHQW W\SHV LQWKHFRQWLQXXPRIJOREDOJURZWK LH RQHFDVH
IURP ERWK H[WUHPHV DVZHOO DV FDVHV ³LQ WKH PLGGOH´ $GGLWLRQDOO\ FDVHVZHUH
 $FWD:DVDHQVLD
VHOHFWHGEDVHGRQWKHLUSRWHQWLDOWRSURYLGHGLYHUVHH[DPSOHVRIPDUNHWLQJVWUDWH
J\LQQRYDWLYHQHVVDQGDGDSWDWLRQ
6HYHUDOVRXUFHVZHUHXVHGLQWKHLGHQWLILFDWLRQDQGVHOHFWLRQRIWKHFDVHILUPVIRU
H[ GDWDEDVHV RI WKH XQLYHUVLWLHV DQG OLVWV RI DVVRFLDWLRQV DQGRUJDQL]DWLRQV )L
QDOO\WKHSURFHVVOHGWRWKHVHOHFWLRQRIWKHIRXUILUPVWKDWDUHSUHVHQWHGLQ7DEOH
'XULQJWKHDQDO\VLVRIWKHGDWDRQWKHVHIRXUILUPVVDWXUDWLRQRIWKHRU\GHYHO
RSPHQWZDVHYLGHQWKHQFHQRIXUWKHUFDVHILUPVZHUHVHOHFWHGEHFDXVHWKH\ZHUH
OLNHO\WRKDYHFRQWULEXWHGOLWWOHQHZLQIRUPDWLRQ(LVHQKDUGW

7DEOH %DVLF,QIRUPDWLRQRQWKH&DVH)LUPV

 'DWDFROOHFWLRQDQGDQDO\VLV
7RHQKDQFHGDWDDQGPHWKRGRORJLFDOWULDQJXODWLRQDQGHQVXUHVWXG\YDOLGLW\PXO
WLSOHVRXUFHVRIHYLGHQFHDQGPHWKRGVRIDQDO\VLVZHUHXVHG'HQ]LQ<LQ
3ULPDU\GDWDIURPWKHFDVHVZHUHFROOHFWHGWKURXJKVHPLVWUXFWXUHGWKHPH
LQWHUYLHZVZKHUHWKHWKHPHVZHUHILUVWDSSURDFKHGZLWKRSHQTXHVWLRQV7KHVHF
RQGDU\PDWHULDOZDVEDVHGRQILUPUHSRUWVQHZVUHOHDVHVDQGRWKHUZULWWHQGRF
XPHQWV7KH&(2VDQGRUGLUHFWRUVUHVSRQVLEOHIRU LQWHUQDWLRQDOPDUNHWLQJLQWKH
 )RJ6FUHHQ ,TXD *ROOD 9DFRQ
<HDU)RXQGHG    
6HFWRU :DONWKUX
SURMHFWLRQVFUHHQV
%OXHWRRWKPRELOH
DFFHVVRULHV
'HVLJQEDJVIRU
SRUWDEOH
HOHFWURQLFV
)UHTXHQF\
FRQYHUWHUV
6L]H
7XUQRYHU
(PSOR\HHV
0LFURVPDOO
¼0

0LFUR6PDOO
¼0

6PDOO0HGLXP
¼0

/DUJH
¼0

)RUHLJQ6DOHVLQWKHUG
<HDU
6DOHVRXWVLGH)LQODQG
6DOHVRXWVLGH(XURSH
















)RUHLJQ6DOHVLQ
6DOHVRXWVLGH)LQODQG
6DOHVRXWVLGH(XURSH












6DOHV6XEVLGLDULHV
$EURDG
LQ86$DQG
6LQJDSRUH
LQ86$8.
6LQJDSRUH&KLQD
,VUDHO

LQ)UDQFH
*HUPDQ\86$
&KLQDDQG-DSDQ
,QFRXQWULHV
1RWH7KH(XURSHDQ &RPPLVVLRQ GHILQLWLRQ RI ILUP VL]H LQ WHUPV RI DQQXDO WXUQRYHU DQG KHDGFRXQW ZDV XVHG
PLFUR¼PLOOLRQ	HPSOR\HHVVPDOO¼PLOOLRQ	HPSOR\HHVPHGLXP¼PLOOLRQ	
HPSOR\HHVDQGODUJHILUPV!¼PLOOLRQ	HPSOR\HHV
$FWD:DVDHQVLD
ILUPVZHUH VHOHFWHG IRU LQWHUYLHZV $OVR WKH IRXQGHUV RI WKH ILUPVZHUH LQWHU
YLHZHGZKHQSRVVLEOH(DFKLQWHUYLHZODVWHGDSSUR[LPDWHO\WRKRXUVDQGZDV
UHFRUGHGDQGWUDQVFULEHG
,QGHVLJQLQJDQGFRQGXFWLQJWKHHPSLULFDOLQTXLU\DQDEGXFWLYHWKHRU\DLGHGDS
SURDFKZDVDSSOLHG$ORRVHWKHRUHWLFDOFDWHJRUL]DWLRQRIWKH IRFDOFRQFHSWVZDV
XVHG WR IRFXVRXU DWWHQWLRQRQGDWD FROOHFWLRQ DQG DQDO\VLV (DFK FDVHZDV ILUVW
DQDO\]HGVHSDUDWHO\ IROORZHGE\DFURVVFDVHDQDO\VLV6XEVHTXHQWDQDO\VLVZDV
EDVHG RQ DQ H[SODQDWLRQEXLOGLQJ WHFKQLTXH D VSHFLDO W\SH RI SDWWHUQPDWFKLQJ
ZLWK DQ LWHUDWLYH VHDUFKRI FDXVDO OLQNV WKURXJKERWK VLQJOHFDVH DQG FURVVFDVH
DQDO\VLV <LQ  7R HQKDQFH WKHTXDOLW\RIDQDO\VLV GDWD DQDO\VLV VRIWZDUH
19LYRZDVXVHG6LQNRYLFV3HQ]	*KDXUL%RWKDXWKRUVZHUHLQYROYHG
LQ WKH DQDO\VLVZKLFKPDGH LW SRVVLEOH WR HQULFK LQWHUSUHWDWLRQVRI WKHGDWD DQG
VWUHQJWKHQHGWKHWULDQJXODWLRQ
 5HVXOWV
 &URVVFDVHDQDO\VLVRIWKHHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJ\
GLPHQVLRQV
7KHFDVHVWXGLHVUHYHDOHGYDULRXVDVSHFWVRIHQWUHSUHQHXULDOPDUNHWLQJE\,19V
WKHVHFRQFHUQHGWKHQDWXUHDQGGHJUHHRI LQQRYDWLYHQHVV LQWKHPDUNHWLQJVWUDWH
JLHV XVHG E\ WKH FDVH ILUPV DQG WKH YDU\LQJ UROHV RI DGDSWDWLRQ VHH )LJXUH  
)XUWKHUPRUH LQQRYDWLYHQHVV DQG DGDSWDWLRQ DSSHDUHG DV HYROYLQJ LQ WKH FDVH
ILUPV$QRYHOILQGLQJRIWKHVWXG\DOVRZDVWKDWWKHLQQRYDWLYHQHVVRIWKHPDUNHW
LQJVWUDWHJLHVHPHUJHGLQWKUHHVSHFLILFHOHPHQWVYDOXHLQQRYDWLRQPDUNHWLQJFR
FUHDWLRQ DQG ORZFRVW PDUNHWLQJ ,Q DGGLWLRQ WKH GHJUHH RI DGDSWDWLRQ LQ WKH
PDUNHWLQJVWUDWHJLHVDSSHDUHG LQ WZRHOHPHQWV LH WKHIRFXVRIDGDSWDWLRQFXV
WRPHUV RU FRXQWULHV DQG WKH DGDSWHG HOHPHQWV RI WKH PDUNHWLQJ PL[ $PDMRU
ILQGLQJZDVWKDWDGDSWDWLRQQRWRQO\WRFRXQWULHVEXWDOVRWRPDMRUFXVWRPHUVLV
DQLPSRUWDQWHOHPHQWLQGHFLVLRQPDNLQJFRQFHUQLQJPDUNHWLQJE\WKHVH,19V
 $FWD:DVDHQVLD

)LJXUH 'HYHORSPHQWRIWKH,QQRYDWLYHQHVVDQG$GDSWDWLRQRI0DUNHWLQJ
6WUDWHJLHVLQWKH&DVH)LUPV
,QQRYDWLYHQHVVRI0DUNHWLQJ6WUDWHJLHV$OO IRXU FDVH ILUPVVHHPHG WR KDYH KDG
LQQRYDWLYHPDUNHWLQJVWUDWHJLHVDWVRPHWLPH3HUKDSVWKHPRVWREYLRXVHYLGHQFH
RILQQRYDWLYHQHVVZDV WKHIDFWWKDWWKH\KDGDOOUHFHLYHGDZDUGV IRUVRPHDVSHFW
RIWKHLUPDUNHWLQJVWUDWHJLHVVXFKDVIRUWHFKQRORJ\RUSURGXFWGHVLJQ$OWKRXJK
WKH SURGXFWVWHFKQRORJLHV RI DOO ILUPVZHUH YHU\ LQQRYDWLYH DW WKH WLPH RI WKHLU
IRXQGDWLRQLWDSSHDUHGWKDWLQVRPHILUPVLQQRYDWLYHQHVVZHQWEH\RQGSURGXFWRU
WHFKQRORJ\FKDUDFWHULVWLFVDVZLOOEHGHVFULEHGEHORZ+RZHYHU LQQRYDWLYHQHVV
ZDVQRWDVWDWLFTXDOLW\RIWKH,19VVWXGLHG,QVWHDGDVHYLGHQFHGE\*ROODDQG
9DFRQWKHLQQRYDWLYHQHVVVHHPHGWRFKDQJHRYHUWLPHDQGHYLGHQWO\WRWDSHURII
9DOXHLQQRYDWLRQ,QWKHILUPVVWXGLHGWKHQDWXUHRIWKHYDOXHSURSRVLWLRQZDV
GLIIHUHQWDQGLWDSSHDUHGWREHDQLPSRUWDQWHOHPHQWIRUEXLOGLQJLQQRYDWLYHPDU
NHWLQJVWUDWHJLHV:KLOHWKHLQLWLDOPDUNHWLQJVWUDWHJ\LQDOOIRXUFDVHVZDVEDVHG
RQVLJQLILFDQWYDOXHLQQRYDWLRQVRPHFDVHV9DFRQ*ROODDQGDOVRWRVRPHH[WHQW
,TXDKDGODWHUIRFXVHGPRUHRQLQFUHPHQWDOLPSURYHPHQWVWRWKHLURZQRIIHULQJV
7KHIRXUFDVHILUPVHLWKHUSLRQHHUHGQHZLQQRYDWLYHSURGXFWVIRUHPHUJLQJLQGXV
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 +LJK$GDSWDWLRQRI0DUNHWLQJ6WUDWHJ\WRFRXQWULHVDQGFXVWRPHUV
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,TXD
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
+LJK
$FWD:DVDHQVLD
WU\GHPDQGHDUO\RQRUDVLQWKHFDVHRI)RJ6FUHHQHYHQFUHDWHGDQHZLQGXVWU\
ZLWK D YDOXH LQQRYDWLRQ WKDW KDG QR GLUHFW FRPSHWLWRUV9DOXH LQQRYDWLRQ RIWHQ
HQWDLOHGWKHSDUDOOHOH[LVWHQFHRIGLIIHUHQWLDWLRQDQGFRVWDGYDQWDJHVDQGGLVWXUEHG
LQGXVWU\ERXQGDULHV ,W DOVR LQWHJUDWHGWKH LGHDVRI WZRRUPRUH LQGXVWULHV LQDQ
XQFRQYHQWLRQDOZD\7KLVZDVUHIOHFWHGLQ,TXDDQG*ROODERWKRIZKLFKEOHQGHG
WKH LGHDV RI GHVLJQ IDVKLRQ DQG WHFKQRORJ\ HOHFWURQLFV WKHUHE\ SRVLWLRQLQJ
WKHPVHOYHVLQDEURDGHUFDWHJRU\DVOLIHVW\OHEUDQGV,QDVLPLODUYHLQLQVWHDGRI
GHILQLQJLWVHOIDVDWHFKQRORJ\FRPSDQ\)RJ6FUHHQSRVLWLRQHGLWVHOILQWKHH[SH
ULHQFHDQGHYHQWLQGXVWU\DQGWKHGHILQLWLRQRISRWHQWLDO FXVWRPHUVDQGFRPSHWL
WRUVZHQWEH\RQGWUDGLWLRQDOLQGXVWU\FDWHJRUL]DWLRQDVH[SUHVVHGE\WKH&(2
$Q\YLVXDOHIIHFWLVDFRPSHWLWRUHYHU\WKLQJWKDWFDQFUHDWHZRZHIIHFW%XWRXU
YDOXHSURSRVLWLRQ LVYHU\XQLTXHEHFDXVH LW
V WKHZRUOG
VRQO\ZDONWKURXJKSUR
MHFWLRQVFUHHQ&(2)RJ6FUHHQ
:KLOH KDYLQJ D YHU\ LQQRYDWLYH YDOXHSURSRVLWLRQ LQ WKH HDUO\ SKDVH HVSHFLDOO\
9DFRQDQG*ROODQRZIRFXVPRUHRQH[SDQGLQJWKHLUSURGXFWSRUWIROLRDQGDWWKH
VDPHWLPHIDFHPRUHLQWHQVLYHKHDGWRKHDGFRPSHWLWLRQ7KHVDPHGHYHORSPHQW
SDWKLVDOVRLGHQWLILDEOHWRVRPHH[WHQWLQ,TXD,QWKHILUVW\HDUV*ROODPDGHPDQ\
FKDQJHVLQLWVSURGXFWPDUNHWFRQWH[WPRYLQJIURPLQQRYDWLYHKDQGPDGHIXUQL
WXUH WR WKHGHFRUDWLRQ VHFWRU DQG ILQDOO\ WR PRELOH HOHFWURQLFDFFHVVRULHV ,Q WKH
ODWHUSKDVHSURGXFWGHYHORSPHQWZDVFKDUDFWHUL]HGPRUHE\LQFUHPHQWDOLQQRYD
WLRQVVXFKDV LPSURYHPHQWVDQGFKDQJHV LQ WKHH[LVWLQJSURGXFWVDQGH[WHQVLRQV
RISURGXFW OLQHVDQGFROOHFWLRQ$ORQJVLGHSURGXFWSRUWIROLRGHYHORSPHQW9DFRQ
LVDOVRHQWHULQJQHZSURGXFWPDUNHWFRQWH[WVLH WKHZLQGDQGVRODUHQHUJ\VHF
WRUDOWKRXJKPRUHDVDIROORZHUWKDQDVDSLRQHHU
&RFUHDWHGPDUNHWLQJ$OOILUPVVWUHVVHGWKHLPSRUWDQFHRIFRRSHUDWLRQZLWK
H[WHUQDOSDUWQHUVWRFUHDWHDQGVXSSRUWYDULRXVPDUNHWLQJIXQFWLRQV+RZHYHUWKH
FRFUHDWLRQ RI PDUNHWLQJ DSSHDUHG WR EH GLIIHUHQW DQG GHYHORSHG GXULQJ WKH
JURZWKSKDVHRIWKHILUPV,QWKHHDUO\SKDVHWKHPDUNHWLQJVWUDWHJLHVLQDOOIRXU
ILUPVZHUHFKDUDFWHUL]HGE\LQWHQVHFRFUHDWLRQDOWKRXJKIXUWKHUGHYHORSPHQWRI
,19VVHHPHGWRLQYROYHDVKLIWIURPFRFUHDWHGWRZDUGVLQKRXVHGHYHORSHGPDU
NHWLQJ,QWKHEHJLQQLQJFRFUHDWHGPDUNHWLQJZDVUHIOHFWHGHVSHFLDOO\LQWKHXWL
OL]DWLRQRIFKDQQHOSDUWQHUV FXVWRPHUV DQG IXWXUHXVHUJURXSV WR JHQHUDWHQHZ
IRUPVRIPDUNHWLQJDQGFXVWRPHUYDOXHDQGLWDSSHDUHG LQIXQFWLRQVVXFKDVGH
YHORSPHQWRIWKHEUDQGWKURXJKFREUDQGLQJRUOHYHUDJLQJRWKHUV¶EUDQGHTXLW\
GLVWULEXWLRQDQGFXVWRPHUVHUYLFHFRRSHUDWLYHSURPRWLRQFDPSDLJQVDQGSURGXFW
GHYHORSPHQW7KHIROORZLQJTXRWDWLRQLOOXVWUDWHVWKHFRFUHDWLRQDVSHFWV
:HKDYHEHHQGRLQJDORWRIFRRSHUDWLRQZLWKDUWDUWLVWLFSHRSOH+RZWKH\VHHWKH
IXWXUH RI FRPPXQLFDWLRQV WKURXJK WKHVH LPPDWHULDO VFUHHQV 7KLV UHSUHVHQWV D
 $FWD:DVDHQVLD
FRPELQDWLRQRIPDUNHWLQJWKDWLVQRWFODVVLFDOPDUNHWLQJDQGSRVLWLRQVXVDVDQLQ
QRYDWLYHXVHURIPDUNHWLQJ&(2)RJ6FUHHQ
:KLOH*ROODDQG9DFRQDSSHDUHGWRHPSKDVL]HWKHUROHRISDUWQHUVIRUH[DPSOHLQ
OLFHQVLQJ DJUHHPHQWV FREUDQGLQJ FRRSHUDWLYH GLVWULEXWLRQ DQGPDUNHWLQJ WR
GD\ WKH\ LQFUHDVLQJO\PDQDJH WKHLU PDUNHWLQJ DFWLYLWLHV LQKRXVH DQG IRFXV RQ
EXLOGLQJ DSURIHVVLRQDOVDOHV DQGPDUNHWLQJRUJDQL]DWLRQ 3DUWQHULQJZLWK1RNLD
LQLWLDOO\KHOSHG*ROODWR IDPLOLDUL]H LWVHOIZLWKGLVWULEXWRUVLQWKH ILHOG+RZHYHU
WKLV VWUDWHJ\VRRQ WXUQHGRXW WR EH LQFRPSDWLEOHZLWK WKH JURZWKREMHFWLYHV RI
PDQDJHPHQWDQGWKHYLVLRQRIDXQLYHUVDO*ROODEUDQG
/RZFRVWPDUNHWLQJ7KH ODVW HOHPHQWWKDW HPHUJHGIURPWKHFDVHVUHODWHVWR
LQQRYDWLYHQHVV LQ ORZFRVWPDUNHWLQJVWUDWHJLHV$JDLQWKHDQDO\VLVVXJJHVWVWKDW
WKHILUPV¶DSSUHFLDWLRQDQGXVHRIORZFRVWPDUNHWLQJGHFOLQHGDVWKH\JRWROGHU
,QERWK,TXDDQG)RJ6FUHHQWKHILUPV¶RZQLQYHVWPHQWVLQSURPRWLRQZHUHPLQ
LPDO WKH\ OHYHUDJHG RQ WKH DGYHUWLVLQJ RI VDOHV FKDQQHO SDUWQHUV RU RQ FR
RSHUDWLYHSURPRWLRQFDPSDLJQVZLWKWKHP7KHVH,19VXVHGLQQRYDWLYHPHDQVWR
JDLQ ORZFRVW SURPRWLRQ DQG XVHG 35 DV D FUXFLDO DQG FDOFXODWHG SDUW RI WKHLU 
PDUNHWLQJ VWUDWHJ\ ,QQRYDWLYH PDUNHWLQJ PHDQW D V\VWHPDWLF DQG VWUDWHJLF DS
SURDFKWR FUHDWLQJ WRSLFV IRUPHGLDDQGEXLOGLQJDZDUHQHVVE\DWWHQGLQJFRQIHU
HQFHV XVLQJ RSLQLRQ OHDGHUV DQG FHOHEULWLHV DV ZHOO DV SRZHUIXO UHIHUHQFH SUR
MHFWV IUHH SURGXFW SODFHPHQW DQG VKRZ FDVHV ZLWK PLQLPXP EXGJHWV DV H[
SODLQHGE\WKH&(2RIRQHRIWKHFDVHILUPV
35DQGDZDUGVWKRVHKDYHEHHQH[WUHPHO\YDOXDEOHIRUXV6LQFH\RXGRQ¶WKDYH
PRQH\IRUSDLGPHGLD\RXQHHGWRWU\WRJHWWKURXJKXVLQJHGLWRULDOV&(2,TXD
,QWKHFRXUVHRIWLPHLQYHVWPHQWVLQWRPDUNHWLQJDSSHDUWREHFRPHPRUHVLJQLIL
FDQW 7KLV ZDV GHHPHG LPSRUWDQW IRU H[WHQGLQJ VDOHV H[SDQGLQJ WKH FXVWRPHU
FRYHUDJH DQG GLIIHUHQWLDWLQJ IURP FRPSHWLWRUV:KLOH DW *ROOD PDUNHWLQJ VWLOO
IRFXVHGRQWKHLQWHUPHGLDWHVLQYHVWPHQWLQFRQVXPHUPDUNHWLQJZDVUHJDUGHGDV
LQFUHDVLQJO\ LPSRUWDQW IRU WKH QHDU IXWXUH $W 9DFRQ HDUO\ GHYHORSPHQW ZDV
ODUJHO\EDVHGRQWKHXVHRINH\SHUVRQV¶UHODWLRQVKLSVDVDPHDQVRIORZFRVWDF
FHVVWRPDUNHWV/DWHURQWKHILUPJUDGXDOO\VWDUWHGWR LQYHVW LQODUJHVFDOHPDU
NHWLQJFDPSDLJQVDQGVSRQVRUVKLSVRILWVRZQ&XUUHQWO\LWDSSHDUVWRODJEHKLQG
WKHQHZFRPHUVLQWKHXVHRIORZFRVWGLJLWDOPDUNHWLQJ
$GDSWDWLRQRI0DUNHWLQJ6WUDWHJLHV$PDMRUILQGLQJRIWKLVVWXG\LVWKDWWKHPDU
NHWLQJ VWUDWHJ\DGDSWDWLRQ LQ WKH FDVH ILUPV DSSHDUHG WR EH FRQFHUQHGZLWK QRW
PHUHO\FRXQWU\GLIIHUHQFHVEXW HVSHFLDOO\ZLWKGHFLGLQJZKHWKHU WRDGDSW WRFHU
WDLQLQWHUQDWLRQDOFXVWRPHUV)LUPVWKDWZHUHLQWKHHDUO\SKDVHGLGVRPHW\SHRI
DGDSWDWLRQVXFKDVFXVWRPL]LQJWKHSURGXFWVRUSURMHFWV IRU ODUJHFXVWRPHUVDQG
$FWD:DVDHQVLD
DOVR XVHG FXVWRPHUV¶ EUDQGV 7KLV DOVR HQWDLOHG DGDSWLQJ WR GLIIHUHQFHV LQ WKH
FRXQWULHVZKHUHWKRVHFXVWRPHUVZHUHSRVLWLRQHG
2QHTXLWHELJDGDSWDWLRQ WKDWZHPDGH ,WZDV WKH WLPHZKHQ/* ODXQFKHG WKH
SKRQHFDOOHG&KRFRODWH6RWKHQZHDGDSWHGRXUFRORUVFRPSOHWHO\VRWKDW WKH\
ZHUHH[DFWO\WKHVDPH3DQWRQHFRORUVXVHGE\/*&(2,TXD
,19VLQWKHODWWHUSKDVHRIGHYHORSPHQWDSSHDUHGWRPRYHIURPVWURQJFXVWRPHU
RUFRXQWU\VSHFLILFPRGLILFDWLRQVWRPLQRUUHJLRQDODGDSWDWLRQVDQGVDOHVRIWKHLU
RZQEUDQGHGSURGXFWV$W9DFRQWKH ILUVWSURGXFWVZHUHGHYHORSHGDQGWDLORUHG
WRWKHQHHGVRIDIHZ2(0V,QWKHHDUO\SKDVHWKHVH2(0VDQGEUDQGODEHOFXV
WRPHUVWRJHWKHUFRQWULEXWLQJWKHYDVWPDMRULW\RIVDOHVZHUHRIIHUHGFXVWRPL]HG
VROXWLRQVDQGSURMHFW VXSSRUW/DWHURQDORQJZLWK WKHVWUHQJWKHQLQJRI LWV RZQ
EUDQGVDOHVWKHILUPVKLIWHGWKHIRFXVWRZDUGVUHODWLYHO\VWDQGDUGKDUGZDUHSODW
IRUPV DFURVV WKUHHPDLQ SURGXFW OLQHVZKLOH DGDSWLQJ RQO\ WKH RSHUDWLRQDO VRIW
ZDUH7KHJOREDOPDUNHWVDUHGLYLGHG LQWRWKUHHUHJLRQVZKLFKDUHVHUYHGE\SDU
DOOHOXVHRIJOREDOSURFHVVHVDQG VRPH ORFDODGDSWDWLRQVWRPDUNHWLQJDQGSURG
XFWV UHTXLUHG E\ HDFK UHJLRQ *ROOD IROORZHG D VLPLODU GHYHORSPHQW SDWK DQG
PRYHGLQFUHDVLQJO\WRZDUGVWKHXVHRILWVRZQEUDQGDVUHIOHFWHGLQWKHTXRWDWLRQ
EHORZ
,QWKHEHJLQQLQJRIZHGHVLJQHG1RNLDEDJVLQZKLFKWKHUHZDVDORJRµGH
VLJQE\*ROOD¶%XWWKDWZDVQRWIRUXVZHVRRQXQGHUVWRRGWKDWZHKDYHWRIRFXV
RQEXLOGLQJRXURZQZD\:LWK1RNLDZHZHUHPHUHVXEFRQWUDFWRUV&(2*ROOD
7KH PDLQ ILQGLQJV RQ WKH HQWUHSUHQHXULDO PDUNHWLQJ VWUDWHJ\ GLPHQVLRQV DUH
VXPPDUL]HGWKH7DEOH
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$FWD:DVDHQVLD
 &URVVFDVHDQDO\VLVRIWKHFRQWH[WXDOIDFWRUVLQIOXHQFLQJWKH
GHYHORSPHQWRIHQWUHSUHQHXULDOPDUNHWLQJ
([WHUQDO(QYLURQPHQW&RQGLWLRQVLQWKHH[WHUQDOHQYLURQPHQWDSSHDUHGWRLQIOX
HQFH WKHPDUNHWLQJ VWUDWHJLHVRIWKH ILUPV$OO ILUPVKDG LQLWLDOO\HQWHUHG VRPH
ZKDWWXUEXOHQWEXVLQHVVHQYLURQPHQWVLQWHUPVRIJURZWKSURVSHFWVDQGXQFHUWDLQ
WLHVFXUUHQWO\KRZHYHUWKHLQGXVWULHVDUHLQDGLIIHUHQWSKDVHRIWKHLUOLIHF\FOHV
:KHUHDV ,TXD DQG HVSHFLDOO\ )RJ6FUHHQ HQFRXQWHUHG LQGXVWULHV ZKHUH JUHDWHU
XQFHUWDLQW\DQGDIDVWHUFKDQJHUDWHSUHYDLOHG LQFUHPHQWDOFKDQJHVLQWKHPDWXU
LQJWHFKQRORJLHVDQGDKLJKQXPEHURIFRPSHWLWRUVZHUHPRUHW\SLFDORIWKHHQYL
URQPHQWRI9DFRQDQG*ROOD7KHHQYLURQPHQWDOWXUEXOHQFHVHHPHGWRXQGHUOLHD
JUHDWHU QHHG IRU LQQRYDWLYHQHVV LQPDUNHWLQJ DV UHIOHFWHG LQ WKH TXRWHFRPPHQW
EHORZ
:KHQ WKHUHFHVVLRQFRPHV >FXVWRPHUV@ FXW WKHLU EXGJHW LPPHGLDWHO\:HQHHGHG
WRERRVW5	'IDVWHUWRUHDOO\EHDEOHWRFUHDWHDORZFRVWXQLW6RWKDWGHILQLWHO\
PDGH XV FRPH XS IDVWHU ZLWK WKH QHZ SURGXFWV WKDW ZH LQWURGXFHG WKLV \HDU
&(2)RJ6FUHHQ
,QJHQHUDO WKH LQGXVWU\HQYLURQPHQWRI WKH ILUPV VHHPHG WR EHEHFRPLQJPRUH
JOREDO LQ WHUPVRIXQLILHGPDUNHW QHHGVJOREDOFRPSHWLWLRQDQG IDYRUDEOH WUDGH
SROLFLHV 7KH EXVLQHVV HQYLURQPHQW RI )RJ6FUHHQ KDG D PRUH GLYHUVLILHG ORFDO
FXVWRPHUEDVHDQGODFNHGGLUHFWJOREDOFRPSHWLWLRQ,QRWKHUFDVHILUPVWKHPDU
NHW QHHGV DFURVV FRXQWULHVZHUH VLPLODU H[FHSW IRU VRPH UHJLRQDO GLIIHUHQFHV LQ
GLVWULEXWLRQFKDQQHOVDQGPDUNHWQHHGVEHWZHHQUHJLRQVVXFKDVWKH86DQG$VLD
7KHILUPVZLWKKLJKJOREDOL]DWLRQGULYHUVLQWKHLUHQYLURQPHQW,TXD9DFRQ*RO
ODZHUHPRYLQJIURPLQGLYLGXDOFKDQQHORUFXVWRPHUDGDSWDWLRQWRZDUGVUHJLRQDO
RSHUDWLRQV ZLWKPLQRU DGDSWDWLRQV E\ UHJLRQV H[FHSW IRU ,TXD $Q LQWHUYLHZHH
FRPPHQWHG RQ WKH FKDQJH IURPPDMRU FXVWRPHU DGDSWDWLRQV WR PLQRU UHJLRQDO
PRGLILFDWLRQVDVIROORZV
7KHUHLV&KLQDWUDGLWLRQDO(XURSHWKHQWKHUHLV1RUWK$PHULFDVR\HV LQWKRVH
UHJLRQVDQGDUHDVWKHUHDUHJHRJUDSKLFDOGLIIHUHQFHV$QGWKH\DUH>VWLOO@WDNHQLQ
WRDFFRXQWLQWKHSURGXFWGHVLJQWRGD\«([HFXWLYH9LFH3UHVLGHQW9DFRQ
,QWKHFDVHRI,TXDWKHQHHGWRDGDSWFRXOGEHH[SODLQHGE\WKHIDFWWKDWWKHILUP
ZDV LQ WKH SURFHVV RI HQWHULQJ QHZPDUNHWVZLWK GHPDQGLQJ JOREDO FXVWRPHUV
FXVWRPL]DWLRQZDVUHTXLUHGWRPHHW WKHLUVSHFLILFDWLRQV$QRWKHUFDVH ILUP)RJ
6FUHHQKDGVHOHFWHGDUDWKHUVWDQGDUGL]HGPDUNHWLQJVWUDWHJ\DOWKRXJKLWRSHUDWHG
LQDPRUHJOREDOO\GLYHUVLILHGPDUNHW7KLVGHFLVLRQFRXOGEHUHODWHGWRWKHILUP¶V
FXOWXUHZKLFKHPSKDVL]HGDSURDFWLYHUDWKHUWKDQDFXVWRPHUOHGRULHQWDWLRQDQG
WR OLPLWHG UHVRXUFHV IRU DGGUHVVLQJ ORFDO VDOHV DQG VHUYLFH DGDSWDWLRQ UHTXLUH
PHQWV 2Q WKH EDVLV RI WKH DERYH GLVFXVVLRQ LW DSSHDUV WKDW ,19V RSHUDWLQJ LQ
WXUEXOHQW HQYLURQPHQWV DUH FKDUDFWHUL]HG E\ PRUH LQQRYDWLYH PDUNHWLQJ VWUDWH
 $FWD:DVDHQVLD
JLHV)XUWKHUPRUHWKHHQYLURQPHQWDOGLIIHUHQFHVDFURVVJOREDOPDUNHWVHQKDQFHG
WKHDGDSWDWLRQRIPDUNHWLQJ VWUDWHJLHVH[FHSW LQ WKHFDVHVZKHUH ILUPFXOWXUHRU
JURZWKSKDVH LQWHUYHQHG LQWKH UHODWLRQVKLSE\GULYLQJ WKHP WRZDUGVDGLIIHUHQW
VWUDWHJLFVROXWLRQ
0DUNHW2ULHQWDWLRQ0DUNHWRULHQWDWLRQFDPHXSGLIIHUHQWO\LQWKHFDVHILUPVDQG
LWGHYHORSHGRYHUWLPH,QWKHHDUO\SKDVH*ROOD9DFRQDQG,TXDPDLQWDLQHGERWK
DSURDFWLYHRULHQWDWLRQWRHPHUJLQJPDUNHWQHHGVDVZHOODVDUHDFWLYHRULHQWDWLRQ
WRXQGHUVWDQGLQJWKHFXUUHQWQHHGVRIFXVWRPHUVDQGWKHEHKDYLRURIFRPSHWLWRUV
7KH&(2RIRQHRIWKHILUPVFRPPHQWHGRQWKHUHDFWLYHPDUNHWRULHQWDWLRQLQWKH
EHJLQQLQJDVIROORZV
(YHU\PHHWLQJ,VDLGWKDWWKHFXVWRPHULVSD\LQJ\RXUVDODU\,¶PQRWSD\LQJWKH
FRPSDQ\LVQRWSD\LQJ\RXUVDODU\6RWKHFXVWRPHULVWKHPRVWLPSRUWDQW$QGLI
WKH FXVWRPHU LV LQ WURXEOH \RX VKRXOG UXQ«)RXQGHU PHPEHU DQG IRUPHU
&(29DFRQ
,QVWHDG)RJ6FUHHQZDVFKDUDFWHUL]HGE\DFXOWXUHHPSKDVL]LQJDVWURQJHUSURDF
WLYHPDUNHW RULHQWDWLRQ IRFXVLQJRQ WKH ODWHQW IXWXUH QHHGVRIFXVWRPHUVZKLFK
ZDVUHIOHFWHGIRUH[DPSOHLQWKHLQHIIHFWLYHQHVVRIFRQYHQWLRQDOPDUNHWUHVHDUFK
$OO WKH UHVHDUFK LV YHU\GLIILFXOW ,PHDQ LI \RXDVNSHRSOHRND\ KHUHZHKDYH D
VFUHHQPDGHRIIRJLQZKDWDSSOLFDWLRQVZRXOG\RXXVHLWKRZPXFKZRXOG\RXEH
LQWHUHVWHGLQ LQYHVWLQJLQ LW",PHDQDOO WKHDQVZHUVPLJKWEHWRWDOO\ZURQJ«$V
WKHUHLVQRUHDOQHHG\RXQHHGWREXLOGRQH&(2)RJ6FUHHQ
7DNLQJ WKH SURDFWLYH DQG UHDFWLYH DVSHFWV WRJHWKHU WKH WRWDOPDUNHW RULHQWDWLRQ
ZDVVWURQJLQDOOILUPVLQWKHEHJLQQLQJ+RZHYHUDSURDFWLYHPDUNHWRULHQWDWLRQ
VHHPHG WR GHFOLQH RYHU WLPH DQG DOVR D UHDFWLYH PDUNHW RULHQWDWLRQ DOWHUHG LWV
FKDUDFWHU IURPDQDFWLYHFORVHGLDORJXHZLWKDIHZELJFXVWRPHUVWR V\VWHPDWLF
ODUJHPDUNHWUHVHDUFKDQGFRPSHWLWRUDQDO\VLVDVGHSLFWHGDW9DFRQDQG*ROOD
7KHW\SHDQGH[WHQWRIWKHPDUNHWRULHQWDWLRQDSSHDUHGWRLQIOXHQFHWKHPDUNHWLQJ
VWUDWHJLHV HPSOR\HG $ SURDFWLYH PDUNHW RULHQWDWLRQ ZDV DVVRFLDWHG ZLWK PRUH
LQQRYDWLYH PDUNHWLQJ VWUDWHJLHV HQWDLOLQJ HGXFDWLQJ WKH PDUNHW DQG EXLOGLQJ
DZDUHQHVV IRU SURGXFW QHHGV SHRSOH KDG QRW \HW UHDOL]HG 7KLV ZDV HVVHQWLDOO\
GRQH WKURXJKDQRYHODSSURDFK LQXVLQJ35RSLQLRQ OHDGHUVDQGUHIHUHQFHFXV
WRPHUV DQG WKURXJK FRFUHDWLRQ RIPDUNHWLQJ DQG YDOXHZLWK GLIIHUHQW W\SHV RI
SRWHQWLDOSURGXFWXVHUV7KLVZDVHYLGHQWLQDOORIWKHFDVHILUPVGHSHQGLQJRQWKH
GHYHORSPHQWSKDVHRIWKHILUPLWZDVPRVWDSSDUHQWKRZHYHUDW)RJ6FUHHQ7KH
DQDO\VLVUHYHDOHGWKDWWKHH[WHQWRIWKHUHDFWLYHPDUNHWRULHQWDWLRQLQIOXHQFHGWKH
DGDSWDWLRQRIPDUNHWLQJVWUDWHJLHV,QWKUHHFDVHV*ROOD,TXDDQG9DFRQ LWDS
SHDUHG WKDW ZKHQ HQWHULQJ GLIIHUHQW PDUNHWV WKH UHDFWLYH PDUNHW RULHQWDWLRQ ±
EXVLQHVVSUDFWLFHVHQFRXUDJLQJUHVSRQVLYHQHVVWRWKHQHHGVRIFHUWDLQFXVWRPHUV
$FWD:DVDHQVLD
ZDVQHHGHGWKHUHE\LQFUHDVLQJDGDSWDWLRQRIPDUNHWLQJVWUDWHJLHV$VWKHUHDFWLYH
PDUNHWRULHQWDWLRQGHFUHDVHGDQGWKHILUPFXOWXUHVKLIWHGIURPHPSKDVL]LQJLQGL
YLGXDOFXVWRPHUV WRJHQHUDOPDUNHWNQRZOHGJH WKHPDUNHWLQJVWUDWHJLHVDOVREH
FDPHOHVVDGDSWHGDQGLQVRPHFDVHVPRUHUHJLRQDO7KXVZHPD\FRQFOXGHWKDWD
KLJKHUSURDFWLYHPDUNHWRULHQWDWLRQIRVWHUVPRUH LQQRYDWLYHPDUNHWLQJVWUDWHJLHV
ZKHUHDV D KLJKHU UHDFWLYH PDUNHW RULHQWDWLRQ HQKDQFHV DGDSWDWLRQ RIPDUNHWLQJ
VWUDWHJLHVWRFXVWRPHUVDQGFRXQWULHV
*OREDO*URZWK3KDVH7KHH[WHQWRIJOREDOL]DWLRQDQGILUPVL]HZHUHXVHGWRDV
VHVVWKHJOREDOJURZWKSKDVHRIWKHILUPV*OREDOL]DWLRQRIWKHILUPZDVGHILQHG
E\WKHSURSRUWLRQRIVDOHVRXWVLGHWKHKRPHFRQWLQHQWDQGWKHQXPEHURIIRUHLJQ
VXEVLGLDULHVHVWDEOLVKHGZKHUHDV ILUPVL]HZDVHYDOXDWHGE\WKHDPRXQWRIWRWDO
VDOHV $OWKRXJK WKH IRXU ILUPV UHVHPEOH HDFK RWKHU LQ WHUPV RI WKH GLYLVLRQ RI 
VDOHV FRPLQJ IURP RXWVLGH WKH KRPH PDUNHW DQG KRPH FRQWLQHQW LQWHUQDWLRQ
DOJOREDO VDOHV GHJUHH D FORVHU ORRN UHYHDOV WKDW WKH\ UHVLGH LQ YHU\ GLIIHUHQW
SKDVHV7KHQXPEHURIIRUHLJQVDOHVVXEVLGLDULHVDEURDG LV ORZHVW LQ)RJ6FUHHQ
IROORZHG E\*ROOD DQG ,TXD WKH KLJKHVW LV LQ9DFRQ$OVR WKH ILUP VL]H YDULHG
VLJQLILFDQWO\ 2Q WKH EDVLV RI VDOHV DQG QXPEHU RI HPSOR\HHV WZR RI WKH FDVH 
ILUPV)RJ6FUHHQDQG,TXDDUHPLFURVPDOOILUPV*ROODLVFOHDUO\ODUJHUWKDQWKH
SUHYLRXV WZR ILUPV EXW VWLOO D PHGLXPVL]HG FRPSDQ\ LQ WHUPVRI VDOHV 9DFRQ
KDVJURZQVLJQLILFDQWO\LQVL]H7DNLQJWKHVHGLPHQVLRQVRIJOREDOJURZWKWRJHWK
HUWZRRIWKHILUPVZHUHFOHDUO\LQWKHHDUO\SKDVH)RJ6FUHHQ ,TXD$OWKRXJK
WKH SURSRUWLRQ RI JOREDO VDOHV LQ WKHLU WRWDO WXUQRYHU KDG EHHQ VLJQLILFDQW VLQFH
IRXQGDWLRQ WKHLU RYHUDOO VL]HZDVVPDOO*ROODZDVDSSURDFKLQJ WKH ODWHU SKDVH
EXW ZDV FOHDUO\QRW DV DGYDQFHG DV9DFRQ HVSHFLDOO\ZLWK UHVSHFW WR ILUP VL]H
)LQDOO\ LQDOOJOREDOJURZWKGLPHQVLRQV9DFRQKDGGHYHORSHGLQWRDQDGYDQFHG
ILUPLQWKHODWHUSKDVHRIJURZWK6HH7DEOH
7KH UROH RI WKH JOREDO JURZWK SKDVH LQ WKH GHYHORSPHQW RI PDUNHWLQJ VWUDWHJLHV 
ZDVHYLGHQW LQDOOILUPV7KHDQDO\VLVUHYHDOHGWKDW LQWKHHDUO\SKDVHPRUHLQQR
YDWLYHPDUNHWLQJVWUDWHJLHVZHUHHPSOR\HGE\DOOILUPVDQGWKLVZDVPDQLIHVWHGLQ
DOORUDWOHDVWWZRHOHPHQWVRILQQRYDWLYHPDUNHWLQJ7KHLQQRYDWLYHQDWXUHRIWKH
PDUNHWLQJVWUDWHJLHVDSSHDUHG LQQRYHOYDOXHSURSRVLWLRQVFRFUHDWHGPDUNHWLQJ
DQGDGRSWLRQRIORZFRVW VWUDWHJLHV,W DOVRDSSHDUHG WKDW WKH ILUPVLQWKLVSKDVH
DGDSWHGPDUNHWLQJHVSHFLDOO\ZLWKUHJDUGVWRFXVWRPHUDQGFRXQWU\UHTXLUHPHQWV
1HYHUWKHOHVV RQH RI WKH FDVH ILUPV )RJ6FUHHQ GHYLDWHG DV LW DSSOLHG D UDWKHU
VWDQGDUGL]HG DSSURDFK IURP WKH EHJLQQLQJ $ FORVHU DQDO\VLV UHYHDOHG WKDW WKLV
EHKDYLRUFRXOGEHXQGHUVWRRGE\WKHQDWXUHRIWKLV ILUP¶VPDUNHWRULHQWDWLRQ LWV
SURDFWLYHFXOWXUHGLVFRXUDJHGUHVSRQGLQJWRFXUUHQWFXVWRPHUQHHGVDQGFRPSHWL
WRUV LQ WKH VKRUW WHUP ,QVWHDG WKLV ILUP IRFXVHG RQ ORQJWHUP ODWHQW QHHGV DQG
WKHUHIRUHLJQRUHGLPPHGLDWHFXVWRPHUUHTXLUHPHQWV
 $FWD:DVDHQVLD
7KHDQDO\VLVRIWKHILUPVWKDWKDGHYROYHGWRWKHODWHUSKDVH*ROOD9DFRQLQGL
FDWHGWKDW WKHGHJUHHRI LQQRYDWLYHQHVV LQ WKHLUPDUNHWLQJ VWUDWHJLHVZDVGHFOLQ
LQJ*OREDOJURZWKRIWHQHQWDLOVDGLPLQLVKLQJUROHIRUWKHHQWUHSUHQHXUDQG OHVV
ULVNWDNLQJLQQHZPDUNHWLQJLQLWLDWLYHVDVWKHLQQRYDWLYHYHQWXUHVRPHDQGULVN
VHHNLQJIRXQGHUVDUHDFFRPSDQLHGRUHYHQUHSODFHGE\WKRVHPRUHLQWHUHVWHGDQG
VNLOOHGLQSHQHWUDWLQJJOREDOPDUNHWVZLWKH[LVWLQJSURGXFWV,QFUHDVHVLQFXVWRP
HUVDQGPDUNHWVDOVRSXWSUHVVXUHRQDILUPWRDSSO\FRQYHQWLRQDOPDUNHWLQJVWUDW
HJLHVVXFKDVLQYHVWLQJLQODUJHVFDOHPDUNHWLQJFDPSDLJQVWRUHDFKWKHVHFXVWRP
HUVDQGGHYHORSLQJWKHLURZQSURIHVVLRQDOPDUNHWLQJDQGFXVWRPHUVHUYLFHRUJDQ
L]DWLRQ0RUHRYHUWKHVHFDVH ILUPVVKRZWKDWWKHH[WHQWRIDGDSWDWLRQGHFUHDVHG
GXULQJ WKHDGYDQFHPHQW LQJOREDOJURZWK)XUWKHUPRUH WKH IRFXVRIWKHDGDSWD
WLRQVFKDQJHGIURPELJFXVWRPHUVRU LQGLYLGXDOFRXQWULHVWRUHJLRQDODGDSWDWLRQV
7KLVFRXOGEHXQGHUVWRRGE\WKHLQFUHDVHGQXPEHURIFXVWRPHUVDQGPDUNHWVFRY
HUHG DURXQG WKHZRUOG DQG WKH ILUPV¶ HIIRUWV WR UHDFK JOREDO V\QHUJLHV WKURXJK
HFRQRPLHVRIVFDOHDQGRWKHUFRVWVDYLQJDVRQHRIWKH&(2VFRPPHQWHGEHORZ
,QVDOHVDQGPDUNHWLQJWKHUHDUHVRPHFRPPRQHOHPHQWVOLNHEUDQGDQGZHDOVR
GR TXLWH D ORW RI FHQWUDOL]HGPDUNHWLQJ«%XW RI FRXUVH WKHQ VRPHPDUNHWLQJ LV
GRQHORFDOO\*OREDOO\VSHDNLQJ WKHVDOHVDUHPDQDJHGIURPDUHJLRQDOSHUVSHF
WLYH&(29DFRQ
7KH ILQGLQJV LQGLFDWH WKDW DV WKH ILUPVDGYDQFHG LQ WKHLUJOREDOJURZWKWRZDUGV
WKHODWHUSKDVH WKHLQQRYDWLYHDQGDGDSWLYHIHDWXUHVRIWKHLUPDUNHWLQJVWUDWHJLHV
GLPLQLVKHG
 &URVVFDVHDQDO\VLVRIWKHUHODWLRQVKLSEHWZHHQHQWUHSUHQHXULDO
PDUNHWLQJDQGPDUNHWLQJSHUIRUPDQFH
,Q DQDO\]LQJ PDUNHWLQJ SHUIRUPDQFH ZH IRFXVHG RQ WKH PDQDJHUV¶ VXEMHFWLYH
HYDOXDWLRQ+HQFHZHZHUH LQWHUHVWHGLQXQGHUVWDQGLQJWKHPDUNHWLQJREMHFWLYHV
RIWKHVHILUPVZKDWFULWHULDWKHILUPVXVHGWRHYDOXDWHWKHSHUIRUPDQFHRIPDUNHW
LQJ DQG KRZ VXFFHVVIXO WKH\ ZHUH LQ PHHWLQJ WKHVH FULWHULD 7KH FDVH ILUPV
VHHPHGWRDGRSWVOLJKWO\GLIIHUHQWPHDQVWRHYDOXDWHWKHLUPDUNHWLQJVWUDWHJ\SHU
IRUPDQFHDVUHIOHFWHGLQWKHTXRWHVEHORZ
,WKLQNWKDWLI\RXORRNDWRXUUHIHUHQFHOLVWIURP'LVQH\ODQGWR8QLYHUVDOWR079«
,WKLQNWKDWZHKDYHVXFFHHGHGTXLWHZHOO«&(2)RJ6FUHHQ
:H DUHQRZWKH XQTXHVWLRQDEOHQXPEHURQH LQRXU RZQ ILHOGPHDVXUHGERWK LQ
PDUNHWVKDUHDQGVDOHVYROXPH&(2*ROOD
,QWKHHDUO\SKDVHWKHFRFUHDWLRQRIPDUNHWLQJVXFKDVGLVWULEXWLRQEUDQGPDQ
DJHPHQW DQG 5	' DSSHDUHG FUXFLDO IRU HDUO\ PDUNHWLQJ SHUIRUPDQFH DV ZDV
$FWD:DVDHQVLD
UHIOHFWHGLQ9DFRQ¶VFRPPHUFLDOEUHDNWKURXJKDQGSHQHWUDWLRQRIPDUNHWVLQ(X
URSH DQG WKH86 ,QVWHDG WKH PRYH WRZDUGV WKHLU RZQPDUNHWLQJ PDQDJHPHQW
RUJDQL]DWLRQWKURXJKVXEVLGLDULHVRUILUPDFTXLVLWLRQVZDVVLJQLILFDQW IRUWKLV ODW
HUSKDVHILUP
,W >WKH DFTXLVLWLRQ LQ 86@ EURXJKW XVPRUHPDUNHW VKDUH DERXW  SHUFHQWDJH
SRLQWV%XWPRUHLPSRUWDQWO\LWEURXJKWXVDQLGHQWLW\LWEURXJKWIDFHVIRU9DFRQ
LQ1RUWK$PHULFD([HFXWLYH9LFH3UHVLGHQW9DFRQ
([DPLQDWLRQRIWKHFDVHILUPVVKRZHGWKDWWKUHHRIWKHILUPVKDGSHUIRUPHGEHWWHU
LQWKHLUPDUNHWLQJ*ROOD,TXDDQG9DFRQZKLOHRQHILUPIDFHGELJFKDOOHQJHV
LQWKHLUSHUIRUPDQFH)RJ6FUHHQ)XUWKHUDQDO\VLVVKRZHGWKDWRQHRIWKHUHDVRQV
IRUSUREOHPVLQWKHPDMRU86PDUNHWVZDVWKLVILUP¶VIDLOXUHLQPHHWLQJORFDOVHU
YLFHUHTXLUHPHQWVZKLFKDUHFUXFLDOZKHQHQWHULQJQHZPDUNHWVDQGQHZFKDQ
QHOV7KH ORZOHYHORIDGDSWDWLRQXVHGE\WKHILUPLQLWVPDUNHWLQJGLIIHUHGIURP
WKDWRIRWKHUILUPVLQWKHHDUO\SKDVHDQGLWVHHPHGWREHRQHFDXVHRIWKHSURE
OHPV $OWKRXJK WKH ILUPKDGXVHG LQQRYDWLYH DQG VXFFHVVIXO VWUDWHJLHV WR FUHDWH
DZDUHQHVV OLYLQJXS WR WKH FXVWRPHUV¶ H[SHFWDWLRQV DQG HDUQLQJ WKHLU WUXVW ZDV
GLIILFXOW7KHHFRQRPLFUHFHVVLRQDQGFRQIOLFWV LQFKDQQHOVXVHGWRH[SDQGPDU
NHWVZHUH DQ LVVXH WKDWZHDNHQHGPDUNHWLQJSHUIRUPDQFH HYHQPRUH7KHRWKHU
WKUHHILUPVZLWKKLJKPDUNHWLQJSHUIRUPDQFHDSSHDUHG WR KDYH OHYHOVRILQQRYD
WLYHQHVV DQG DGDSWDWLRQ WKDW ZHUH LQ OLQH ZLWK WKHLU LQWHUQDO FKDUDFWHULVWLFV DQG
H[WHUQDO FRQGLWLRQV )RU H[DPSOH 9DFRQ KDG DFKLHYHG KLJK PDUNHWLQJ SHUIRU
PDQFHDQGLWZDVIRXQGWKDWWKHLUPDUNHWLQJVWUDWHJLHVZHUHLQOLQHZLWKWKHSUH
YDLOLQJ FRQWLQJHQFLHV VXFK DV WKH GHFOLQLQJ WXUEXOHQFH RI WKH PDUNHWV WKH LQ
FUHDVHG LQGXVWU\JOREDOL]DWLRQGULYHUV WKHGLPLQLVKHGDQGUDWLRQDOL]HG QDWXUHRI
PDUNHWRULHQWDWLRQDQGWKHILUP¶VJOREDOJURZWKSKDVH
7KXVWKHFDVH,19VVKRZWKDWPDUNHWLQJSHUIRUPDQFHLVGHSHQGHQWRQWKHGHJUHH
RI LQQRYDWLYHQHVV DQG DGDSWDWLRQ RI PDUNHWLQJ VWUDWHJLHV LQ JHQHUDO +RZHYHU
DFNQRZOHGJHPHQW RIWKH HQYLURQPHQWDOFRQGLWLRQVDQG WKH QDWXUHRI WKHPDUNHW
RULHQWDWLRQDQGSKDVHRIJOREDOJURZWKLQWKHGHWHUPLQDWLRQRIDSSURSULDWHPDU
NHWLQJVWUDWHJLHVLVHYHQPRUHLPSRUWDQW,WVHHPVWKDWPDUNHWLQJLVPRVWVXFFHVV
IXOZKHQWKHUHLVDILWEHWZHHQWKHPDUNHWLQJVWUDWHJLHVDQGWKHH[WHUQDODQGLQWHU
QDOFRQWH[WXDOLVVXHV)RUDVXPPDU\RIWKHVHILQGLQJVVHH7DEOH
 
 $FWD:DVDHQVLD
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$FWD:DVDHQVLD
 'LVFXVVLRQDQGSURSRVLWLRQGHYHORSPHQW
%DVHGRQWKHFDVHVWXG\DQDO\VLVZHDUJXHWKDWWKHGHYHORSPHQWDQGSHUIRUPDQFH
RIHQWUHSUHQHXULDOPDUNHWLQJVWUDWHJLHVLQ,19VPD\EHXQGHUVWRRGE\WKHFRQWH[W
LQZKLFK WKH\ DUH ³KDSSHQLQJ´PRUH VSHFLILFDOO\ WKH FRQGLWLRQVRI WKH H[WHUQDO
HQYLURQPHQWILUP¶VPDUNHWRULHQWDWLRQDQGJURZWKSKDVH$FRQFHSWXDOPRGHOLV
SUHVHQWHGLQ)LJXUH7KHSURSRVLWLRQVRIWKHPRGHODUHQRZGLVFXVVHGLQGHWDLO


)LJXUH &RQFHSWXDO0RGHORIWKH'HYHORSPHQWRI(QWUHSUHQHXULDO0DUNHWLQJ
6WUDWHJLHVLQDQ,QWHUQDWLRQDO1HZ9HQWXUH
(PSLULFDO HYLGHQFH VXJJHVWV WKDW HQYLURQPHQWDO FRQGLWLRQV LQIOXHQFH WKH HQWUH
SUHQHXULDOPDUNHWLQJ VWUDWHJLHV RI ,19V *UHDWHU WXUEXOHQFH LQ WKH HQYLURQPHQW
VHHPHG WR SXVK IRUPRUH LQQRYDWLYHPDUNHWLQJVWUDWHJLHV DQGRQ WKHRWKHUKDQG
KLJKHUGLYHUVLW\LQWKHJOREDOHQYLURQPHQWVSXUUHGPRUHDGDSWHGPDUNHWLQJVWUDW
HJLHV(DUOLHUPDUNHWLQJOLWHUDWXUHKDVIRXQGWKDWHQYLURQPHQWDOWXUEXOHQFHLQIOX
HQFHVSURGXFWVWUDWHJ\GHFLVLRQPDNLQJ0RRUPDQ	0LQHU7XUEXOHQFHLV
UHODWHGWRLQGXVWU\OLIHF\FOHLQWKHIHUPHQWDWLRQSKDVHRIGHYHORSPHQWLQQRYDWLYH
PDUNHWLQJVWUDWHJLHVDUHQHHGHGZKLOHLQWKHHUDRILQFUHPHQWDOFKDQJHFRVWHFRQ
 $FWD:DVDHQVLD
RPLHVDUHPRUHLPSRUWDQWDQGWKHPDUNHWLQJVWUDWHJLHVEHFRPHPRUHVWDQGDUGL]HG
DQGLQFUHPHQWDO$QGHUVRQ	7XVKPDQ2QWKHRWKHUKDQGLW LVLPSRUWDQW
WRXQGHUVWDQGKRZJOREDOWKH LQGXVWU\LVDQGWRPDWFKWKHJOREDOL]DWLRQSRWHQWLDO
ZLWKWKHVWUDWHJ\WKURXJKDSSURSULDWHVWDQGDUGL]DWLRQ<LS(DUOLHUUHVHDUFK
KDVVKRZQWKDW WKHGLYHUVLW\RIWKHHQYLURQPHQWDFURVVWKHFRXQWULHV LQTXHVWLRQ
ZLWK UHVSHFW WR FXVWRPHUV FRPSHWLWLRQ WHFKQRORJ\ OLIHF\FOHV DQG UHJXODWLRQV
OHDGVWRPRUHDGDSWHGPDUNHWLQJVWUDWHJLHV&DODQWRQH.LP6FKPLGW	&DYXVJLO
.DWVLNHDV6DPLHH	7KHRGRVLRX,QVXPDQH[WHUQDOEXVLQHVVHQYL
URQPHQW JHQHUDOO\ FKDUDFWHUL]HG E\ KLJK JOREDO GLYHUVLW\ LQGXFHV WKH QHHG IRU
ILUPV WR DGDSW DQGEH IOH[LEOH LQDSSURDFKLQJFXVWRPHUVDQG FRPSHWLWRUV \HW DW
WKHVDPHWLPHWKHWXUEXOHQFHRIWKHHQYLURQPHQWFDOOV IRUKLJKO\LQQRYDWLYHPDU
NHWLQJVWUDWHJLHV$FKURO7KXVWKHIROORZLQJLVSURSRVHG
3URSRVLWLRQ  D 7KH JUHDWHU WKH WXUEXOHQFH RI WKH LQGXVWU\ HQYLURQPHQW WKH
JUHDWHUWKHLQQRYDWLYHQHVVRI WKHPDUNHWLQJVWUDWHJLHVRIDQ,19E7KHJUHDWHU
WKH JOREDO GLYHUVLW\ RI WKH LQGXVWU\ HQYLURQPHQW WKH JUHDWHU WKH DGDSWDWLRQ RI
PDUNHWLQJVWUDWHJLHVWRWKHFXVWRPHUVDQGFRXQWULHVRIDQ,19
7KH HPSLULFDO HYLGHQFH VKRZV WKDW PDUNHW RULHQWDWLRQ KDV DQ LQIOXHQFH RQ WKH
PDUNHWLQJVWUDWHJLHVRI,19V(DUOLHU OLWHUDWXUHRQWKHUHODWLRQVKLSEHWZHHQPDU
NHWRULHQWDWLRQDQGPDUNHWLQJVWUDWHJLHVKDVWHQGHGWRGLVUHJDUGWKHWZRIROGQDWXUH
RIPDUNHWRULHQWDWLRQ,PDQG:RUNPDQ ,Q OLQHZLWKWKH UHFHQWGHYHORS
PHQW LQ WKH PDUNHW RULHQWDWLRQ OLWHUDWXUH 1DUYHU 6ODWHU 	0DF/DFKODQ 
.HWFKHQ+XOW	6ODWHUWKHGLIIHUHQFHEHWZHHQDSURDFWLYHDQGDUHDFWLYH
PDUNHWRULHQWDWLRQLVLPSRUWDQWDVZHIRXQGPDUNHWLQJVWUDWHJ\WRGHSHQGRQWKH
QDWXUHRIWKH,19¶VPDUNHWRULHQWDWLRQ7KHSURDFWLYHPDUNHWRULHQWDWLRQ LH WKH
IXWXUHRULHQWHGDSSURDFKWR WKHPDUNHW QHHGV LV OLNHO\ WR EHPRUHFRQGXFLYH WR
FUHDWLQJLQQRYDWLYHPDUNHWLQJVWUDWHJLHVLQ,19V.HWFKHQHWDO.RFDN	
$ELPERODZKHUHDVWKHUHDFWLYHPDUNHWRULHQWDWLRQLVOLNHO\WRHQKDQFHWKH
DGDSWDWLRQRIPDUNHWLQJVWUDWHJLHV7KLVDOVRVXSSRUWVVRPHUHFHQW OLWHUDWXUHVXJ
JHVWLQJ WKDW VRPHHQWUHSUHQHXUVXVHHIIHFWXDWLRQ ORJLF LQ WKHLU DSSURDFKWRPDU
NHWLQJZKHUHWKHIXWXUHLVFRQWUROOHGE\FUHDWLQJLWZLWKVWDNHKROGHUVZKLOHRWKHUV
XVH DPRUH WUDGLWLRQDOGHFLVLRQPDNLQJ ORJLFZKHUH IXWXUH LV FRQWUROOHG E\ SUH
GLFWLQJLWRQWKHEDVLVRIWUDGLWLRQDOPDUNHWDQGFRPSHWLWRUDQDO\VHV5HDG'HZ
6DUDVYDWK\6RQJ	:LOWEDQN7KXVZHSURSRVHWKHIROORZLQJ
3URSRVLWLRQ  D7KH JUHDWHU WKH SURDFWLYHPDUNHW RULHQWDWLRQ RI DQ ,19 WKH
JUHDWHUWKHLQQRYDWLYHQHVVRILWVPDUNHWLQJVWUDWHJLHVE7KHJUHDWHUWKHUHDFWLYH
PDUNHWRULHQWDWLRQRIDQ,19WKHJUHDWHUWKHDGDSWDWLRQRI LWVPDUNHWLQJVWUDWH
JLHVWRFXVWRPHUVDQGFRXQWULHV
$OWKRXJKHDUOLHU OLWHUDWXUHKDVGLVFXVVHGWKHFKDQJHRIPDUNHWLQJVWUDWHJLHVRYHU
WLPH'RXJODV	&UDLJ0RUULVHWDOWKHLQIOXHQFHRIJOREDOJURZWK
$FWD:DVDHQVLD
LQ,19VKDVQRWEHHQXQGHUVWRRG7KHUHVXOWVRIWKLVVWXG\LQGLFDWHWKDWWKHJOREDO
JURZWKSKDVHRIDQ,19LVDQLPSRUWDQWFKDQJHDJHQWEHKLQGWKHLUHQWUHSUHQHXULDO
PDUNHWLQJ VWUDWHJ\ (QWUHSUHQHXULDO PDUNHWLQJ VWUDWHJLHV ZHUH IRXQG WR HYROYH
GXULQJWKHJOREDOJURZWKRI,19VDVERWKLQQRYDWLYHQHVVDQGDGDSWDWLRQVHHPHG
VWURQJHU LQ WKH HDUO\ JURZWK SKDVH RI WKH ,19V WKDQ LQ WKH ODWWHU SKDVH 7KLV LV 
UHODWHGWRWKHPHFKDQLVPRIJURZWKYDU\LQJRYHUWLPH%MHUNH	+XOWPDQ
6FRWW	%UXFH,QWKHHDUO\SKDVHRIDQ,19WKHQHHGIRUHQWUHSUHQHXULDO
JURZWK LV OLNHO\ WR SUHYDLO WKHUHE\WULJJHULQJ LQQRYDWLYHPDUNHWLQJVWUDWHJLHV WR
IRFXVRQQHZPDUNHWVSURGXFWVYDOXHFRFUHDWLRQDQGYDOXHFKDLQFRRSHUDWLRQ
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